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MET met ala ala gly pro arg thr 
? ATOAIO O CTQCy. OO C OCC COG ACC 



ser leu leu leu ala pbe ala leu 
TOC CTO CTC CTO OCT TIC OCC CTO 



leu cya leu pro trp thr gin val val 
CTC TOC CTO OCC TOO ACT CAD 010 OTO 
-30 



JO 

pro ala met *or leu ser gly leu phe ala 
CCA OCC ATO TOC TTO TOC QOC CTO TIT 00C 



asn ala val leu arg ala gin his 
AAC OCT OTO CTC COO OCT CAO CAC 



leu bis gin leu ala ala asp thr phe lys glu phe glu arg thr tyr lie pro glu gly gin arg 
CTO CAT CAP CTO OCT OCT QAC ACC TIC AAA OA0 TIT QAOCJOCACC TAC ATO COO OAO OQA CAQ AQA 
PvuII fHtol) 

60 70 
ala pbe cys phe ser glu thr lie pro ala pro thr gly lys asn glu ala gin gin lys ser asp 
OCC TIC TOC TIC TCT QAA ACC ATC CCO COCOTACOOKAAOA^&CCCCMCAO AAA TCA QAC 



tyr ser lie gin asn thr gin val. 
TACTTCC ATC CAO AAC ACC CAO OTT 
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leu glu leu leu arg ile ser leu 
TTO QAO CTO CTT OOC ATO TCA CTO 



90 )00 

leu leu ile gin ser trp leu gly pro leu gin nhe leu sor arg val the thr asn ser leu val 
CTC CTC ATC CAO TOO TOO CTT OOP CCC CTO CAQ TTO CTC AOC ADA OTC TIC ACC AAC ADC TTO OTO 



phe gly thr ser asp arg val tyr 
TTT GQC ACC TOO QAC 



OTC TAT 
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120 
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argjala 



ly gin ile leu lys gin 
00 CAO ATC CTC AAO CAO 



glu lys leu lya asp leu glu glu gly ile leu ala leu met arg glu val glu asp gly thr pro 
OAG AAO CTO AAO QAC CTO QAO QAA QOC ATC CTO OCC CTO ATO COO OAO OTO QAA OAT OQC ACC 

ISO 160 170 

thr tyr asp lys phe asp thr asn met arg ser asp asp ala leu leu lys asn tyr gly leu leu ser cys phe arg lys asp leu his 
ACC TAT QAC AAA TTT QAC ACA AAC ATO C0C AOT QAC QAC 000 CTO CTC AAO AAC TAC OOT CTO CTC TOC TOC TTC 000 AAO QAC CTO CAT 

510 



lys thr glu thr tyr leu arg val met lys cys arg arg i 
AAO ACQ QAO ACQ TAC CTO A00 OTC ATO AAO TOC OOC COG . 
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ATAITQAAOTACOQATTAOMOCCOCC^OO 
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CCTCOTCTTCACCGC^ 
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riCTACAATACTVVOCTTITATOOTrATOAAQAOaA^ 

570 580 590 600 6J0 620 630 

ATQAACGAATCAAAITAACAACCATAGOATGATAAIW 
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TAATCAOCaAAOCOATOATT^ 

71 ° 120 730 740 

CrTAATACTTTCAACATTTTC AAATQTAATAAAAQTATCAACAAAAAATT 
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OTTAATATACCTCTATACTI^AACOTCAAOOAOAAAAAAC^ CCOOATCC 
780 T»0 800 8J0 820 
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QALJ25i>I#OAL1 2 6 <D&M<Q V ■* )■ 

10 20 SO 40 SO 60 70 

OAATTCOACACKyiTATCAQCAACACAQTCATATCCATTCT 

80 00 100 J10 1 2jK ISO 

TOTATCC AOCA CCACC^TOTAACC AAAAC AATTTTA OAAOTA CITTC ACTTTOTAACTO A(XTTOTC Al*rTA 

ISO 1 60 1 70 ISO 190 200 210 

TATTOAATTTTCAAAAATTCTTACTIT^ 

220 230 240 260 260 270 260 

OC ATTA CCA CCATATAC ATATCC ATATAC ATATC CATATCTAATCTACTATATQTTOTOOTATOTAAAO A 

290 300 S10 320 SSO 840 350 

OCCCCATTATCTITA(X:CTAAAAAAACCTTCTC 

360 370 380 390 400 410 420 

ATArrOAAOTACG<UTTAaAAGCCGCCaAOCQ(X^ 
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CCTCOTCTTCACCtHJTCOCGTTCCTOAAAC^ 
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S40 650 660 670 680 690 700 

TAATCAOCOMtXrOATOATTTTTOATCTATTAAC 
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780 790 800 810 820 



-439- 



. -fe v \£ & *&&m&X' t> *> Z <01Z # V^-ff V 
ft ^ u — x • K 5M 7* 12301 07> 'i * 

gAH^f 20643. ***** CGYI96, 
£A*.$# 2066K CGY4 57, 

§AH#^ 20662, CGY46K 

SfftffcB 1983^2^o 

&A*t*# 20663, CGY528. 

fttffcB 1 9 83 ^2^o 



aHeSBO- 58077(8) 
#«y y t ox&fcofce^fctf^LfcGAL 

j f 0 ^-^-^-^tf D K A 

O mRNA*#»£.fc*te^**r-r *l#«fl! ✓ ^ 
A»e>^0/c 0.7 5 5 , Xtt 0. 8 2 * o -J— * DNA 
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AA**«IOD N A ft jFg^(i Haelir O J; 5 fr£f* 

$*>*tfH«u ^^e>^nc^rr* 

Xtt«*.tf£coHI. JlindW, X»tBamHIoJt 5 
* fWlK#£ fC Jt 4 < v ft ft £ % , 

CO J: 5 tt£.itst®l59kKk%*&f8. 

*J: K^H.M.. r*-f 196J 

I313(l 977 );-r^T^-T *T. . ^_ j> y x 
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#JH. ) D N AOA < ftOfc^figrt^f, 5 0 A* M 
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^^f^A, „ r<fflJSl 5J 687. (1978); 

s/x?-fl.H. % h-r^T.L., ij-A.S., ^ u 
-f y».H. * ^-f^W.D. % /?fyH.J (1 if J: 
yt^tTKy^H. . rt >fxy^i 96 j J97 

(l 977 );*rJ:Ot^-r — *>( P. .^ija^^h 
W. „ hF. „ feJttf?4 * P. , 

r^S?W9t5j 4 4 7 9 ( 1 97 8 ) e t L < ti , % 
^*«mT 4 DNA*y > ?-*-C*»LX«9as 
■^5LC 7 K, % t a * T. » ^ y T fl. 

y y ?X A.U. > **-f * * #-H.L. , * 9 
F. „ fcJ: *_H.W. r^-fx^^i 98 j 

1 056 (1 977 ); 7 u-f f-T.H. fcj;^;/^- 

USA 75J 5 936 ( 1 978 )^m K ^ f * y * 
7 • 3 <J D N A ii! ij > ?--tf-CJ»»L-C%«9 ffl 

f-T A- J. A. „ ^*>_ j # d. % J* J; 

^H.M. r*>f^-r— 270 J 486 (1 97 7 );^^ 



* USA75J 60 1 2. ( 1 978 ); *sXX}'*V? 
X USA73J4174 ( 1 9 7 6 ) 1, *T JC 

i5*tea§t»3R-c«a o w*£*j&"* c ^ y * *■ a. . 

„ T*— 7 -f > J. . tVfnH., 
0 4 -V — E, „ W.J. . isXtf K 

-r^H.M. rt^fx/^ 196J 1 3 1 3 ( 1 977 ) 

C N A#*fc#T. #38liBI8<OJEgit*S£ 

*i J: XJF 7 R.W. % r^o-k^ 't'/atA 

• T * 7 $ — • 1M *■ • USA69J 33 70- 
3 374 ( 1 972) £83. ) 

fcftft * ^ y fjBftjftttO 3'- t h*o * 
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D N A fcgr^;*j<0$>* 5fc*8**g&T 6 fc*><0 3 

6 ; 

2. I^OD N A fl-^fc^JSl?' ^ i^* 
D N A^* W*t * 3'- t h* d * f"** 

-e<o^ «; (dA) t # >; (dT)£ * 

(dC)t^y (dG)O^-f *ij&>-;£<0J*a& 
T 4 DNA V #~*#j8Mb*A*3fc*ai6£fc: X 



/SfciOt fc-Cibfc. T**>t>* * V9— J -A. * 
•<:V:yJ.L., tM p \s y — ^ M. % 
D.V. . * 7 D.G. , is XTftJAtV— XM.H.. 
F&^*3J 21 1 ( 1 978); ^-aC.P., 

^^■^/s.a, rae^u 8i. < 1 9 7 e ) ; 

*J J: If ex 7 — R.H. » ?M ? * — ? ^R.B, * 
rfM-r-H.W., y y / XA.D. J: ^ ^ 7 
K- r^-fxy^ 19 6 J 1 77 ( 1 977 ) „ 

*$ggqoSf * litUfftatR-Ctt. **7*$ Kit 
* * K*« 5 &fffttfci*. D N A fl^li -f}*$ 



fi^Jt^^^ ? h\ X It 7^7^ ^ K • 7»t 

7"7^^ Kfifl=<0j«fe^St««O«^ 
JBfc*i6. t%3&*<. 5 *>Offii{)tI 



Tt LX^-vx i; *7 • =» 9 diftffi 
*<D#gJipfNJife£ U7xi?'/ij y#<£#£ix*. 

#t ^ wt »y -e ^ 6^^®^^^««t/xi^^tc 

S<?Kaa!$nA:7*7<* S K+>7*rfca«£ 

?>« isio*, mit<omm** xxf$t*<oj3mK x 
ftft&n** xxt £<onw&&=?* * Dcism^x 
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-#Sc£LT«:» 7*?*$ K*Sft:fc«!l|ftflP*-0 

gg^ P GAL l Ug^gHS^, £g> SAL ljft<£ 
•T 1 *; mRNAfc^ L, JfctC C O mHNA* # ft 3 * 

0, 7 5 5 $> 61*1* 0. 8 2 * o ^-^OV>f njft'<0 



*&^-C£*L. -tOMBOItGALlitfi^OWSB 
fcft 5« C St. i> 3 yt.P, * XtfrM t'*H.W. 

f J. fc?* n I52J 285-31 5 

(1981) *m. ) 

"C#dt $ 2 2,0 0 0 /^^<D^/< 

-0$>6* 7 vtfift* (BUH) **0fc 

2 6 {SOT 5 J #»4£tDT * O^^SJESVWr 6 

4 1 9 llB07i / «a*e>j3t*>#a 

-r— a> J. A. * J; tf'* 9 * 9~ J.D. |"J. 
£*tSfc255j 7521-7524 ( 1 980); * *S.* 
7 \ fi. % o A. % ^ — ^^^>f y Y. % 

1 9-30 (1 980 ); *JttM y^y/^.H.* * 



k *7 '/7')-A., JtfiV/o T 

4:^ ^--yg^-ju 7*f ^-f USA 
74J 24 3 2-2436 (1 977 ) #ffiU } 
* ft W "C <£ # % tt 6 7* u * - * - K J: <o X (S ^ 

*03 O-f 7 x n ya|€^O\,^-fn^0<> 

(*) Sjfil3«- QjtL^db^VMt V 

be I FN X ft IFN-fT i^Jhi, 

COX 5^i-< ^ ^ — 7 X a ^*COV*-C<0 3ettttJ[^ 
^-^A-D.V. % 7X/U.W. % KUyuT.J., 

^-^fi. , *tjti;/^ p.w. r^-< ^-r- 

290J 20-26 (1981 ) . - 
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— 287J 408-4 1 1 (I 980 )** XX/fftm<OX 
IK o 

JC-/K.C, Pt^y^ 207J 5 27- 
528 (1980) 

X^ryC. r*e^f 10J 1-1 0(1980 ). 

x h a — 9 tf . % ? S. fc.ttflM*^;' 
C. riM*^* 209J 1 343-1 347 
(1980). 

i/y^ylt^ii^H^w/o \s y — y DNA 

/Di/y^xlt/Pi/y- ^ <05feff «J« "Cfc 6 . 
^i/^Di/yry«N AOffil^^Btitit t K 

-of*. 
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ssi" * * t y** v&nfrh®. *) * -f^^nuy 

^y;fc5Wt/p u x = y**tL?ti®%K&jL 
*y ✓ a D N ao*k#&t fc^FSM 
em*****.*. tne)OisfBc^n:a^^ 

it £> . 

y. v.b.^^— -te^, H. -ra-^yx, d. ij 

* 7 i/ % is x t/G. CM / 5 ^ r^D-t^ 
^^3^*^ Tfi-f$ — VAx-y* USA 74J 
2321-2324 (1977)5. 

^y-yjt^tt^" = y<oj|fi 
^ffiffifclBSgT * * * KoRydfcWT . 

/i/^Bi/y=y«IJ|SJ:KAe»*i47*V 

**^U;*-?-h**3ibK4 8 <ffi* 5'-5^«iOtta 



# * is \% \r f t m « t m m k & a * » a* # * 



W * x^«t#»o#j5*ffl<o*r«u **** 

AKtfctOffO ?d^A^-Ct5 Y N B ) , 

a<b^- h »; !> a, vat** ytf A/xir<o^« $ ^ 
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<O«ffH0.5-3*-C3t>6. >&KnQtK&mU*> 

«»JltfiapH 3-8t'fc6o ff*U<**, 
P H 4. 5 - 6. 5 -0*>*, 

9-#<o;&fc ( R.G. v — , J.I. 

M. t7-^M/» H.F. rf-vw 
— * rJ.£fb3* 252J 83 1 0-83 1 9 (1977)1 
tcJ:0#«l*n, 9 AgftfcR N R.C. ;f 

^ p i^-y , K.H. 7'j Kijf. jaitf F.tf. o y 
h^v, f&ffc^ 1 4J 436 7-4 374 (1 975 ) 



HBB360- 58077(13) 

KJt t>-Si»*SDN AK3C^e>n*o irf. DNA 
O^^A? A M Vij»te^»*%ffifflT6 J: 5 frtt* 
OffljftjtDNA^|cJ:c)t> * * yi> + - RNA 
^^f?H6o A. x^h^TMTT* 

F.C,*77h^, A.M.^^-^-A.feJ; 
tfT. -t^TtM*, TifflBS7J 279-288 
( 1 976 ), R. te^f. a.V.^ry^, H. * 
* — A', * J: o< W. -tr^-y—, r^n-t^ ^ 
9*-a- 7*f?-f>fiy^ USA 73J 
3 1 4 6-3 1 50 ( 1 9 7 6 ), U.L.**>'T>', J* X X/ 

J.c. />r-r— xr^o-t^ + + * 7 £ 

7*S — -^/fx^,* USA 73J2191-2195 
( 1 97 6 ), M.P. t> *< ^4- X*. G.N. xa«, 
fc^ti/f. '/a; r«J, £flS5* 25 3J 24 8 3- 
2495 ( 1 978 ), tf.M. 7 — a-, H. A. &> x * h 
*J JtfG.R. r J. £<bS* 254J 

86 7 9-8 68 9 ( 1 97 9 ) iceMO^tt^a t* >f 



UNA(cDNA) *^6fc*Kffiffl$it6, HNA 
BJJ fr\t± 8C o v ^ * ff! o t £ & ft ft -cjb 

x*fl(1 978 ) O^ifcfC Jt 0»*tt-r6Ct 

& k , ij/jij+r. 3 ijDHA«it>j/5-^ 

A. T.H.^-xX. J.L. ^ 9 <* t xft J: 7 

B. C. TJ. £lbS* 25 3j 8629- 
86 39 (1 975 ) KfiettO^ficW: J: 0 . c DN Afc 

SftHfC. ^jfcafe**>ft*<0;*fcfcJ: 9 Hind 
III & 6 W* EcoRI 1) * * ^ j- 

LTZlSfcl&D N AOftSSKfttf e>K 
ttfc^fct UTfi W&tf&O J: 5 * *>o 
A'*^6o -f rx*>t>, R.H. vx 7 — . T.L. h 77 ' 
* * A.S. 9-. W.H. W.D. *4a-;*, 

R.J. * -tuEB.H. /t'Kyy ft-fx 

f.* 196J 1 97-200C 1 977 ) . 



7Af i- ^ x ^ ^ USA75J 5 9 36- 
5940 (1 978 ), A. a^/ijyf, J. 
i', J. R. fci'^T^h. fi. * 

rt^*y^l9 6J 1313 — 1319(1977), J. 
^-T>f^ % P.H.A-f^ — ^, J.A. 
J.D. ^^J^^-*r itfH.M. / ^hWxr^^ 
^*- 2 70j 4 9 4-49 9 (1 9 77 ), %\X P. H. ^ 
-f- f -^, J. *>-lr>fy, J.A^-'^A, 

-T- 270J 486-494 (1 977 ) 0 

P BR322 ( F. rff 9 H.L. o r 9 jf X , 

P.J. ^9-^, M.C. ^h7^-. H.L.^^ 
. H.W. *K>f-r — % J.H. ^d-^. S. 7*A- 
1977 f«fif 2J 95-J 19) 



p MB9 C R.L. o h* y ^ *, F. * y ? „ H. 
M. jfVY^ry^ H.ff.rfM* — , fci.C. h ? 

P. = — W.J. 7^^-, C.F.. 7** 

^*»*) 471T*r*9*toaL = a.— 9 — ** 
1 976 ) 

pSClO 1 (S.N. a — A.C.Y. 
H.ff. #-f R.B. -n y l 973 T ^ o -b^ 

^-•^3^-^ 7Af^- 1»--fxx^USA70j 
3240 ) 

^gtWESt D. -r 4 L. x xS4 x I- . 

P. u^-r^>f^-Y— 26 3J 526-527(1976) 

Xv** S7 F.R. /?jr^^ 

rt^fx/^196J 161-169(1977 ) 

flR229 ( J.D. 4?x^ jRra^^ 181J 

28 8-29 1 ) ( 1 981 ) 

P J075-58 (J. 3 y rfll*4b¥«>£$ 

68J 309-326X 1979) 



ItnqfiO- 58077(14) 

•fc* V. ^ — '/7^-*h\ H.ff. iK-f-r — . C. 
ty»7At^ M.A. D^y K *r J: tfP.fl. -> 

■JMxy* USA 71J 345 5-3 4 5 9 ( 1 9 74 ), 
N.E. A IM *$ Jc tfK. r*4?-* — 

251J 4 76-482 ( 1 974 ) . F.il,/^ 
^r^"-fi^^l9 6J, 161-169(1977) 0 
WEIST*!*, D N Affl&A.#**ife=£*ffij?saS 

-Tfcfc*>, M. -tx^a, *iJ:tfA. t # (1970) 
TJ. 53J 1 5 9-1 6 2 , P.O.. *x 

* J: If O.S. r«BJ9S3j „ 3 1 5-3 2 5 ( 

( 1 974 ). S.N. 3 — A.C.Y.^-r^^itf 

<*4 * USA6 9J2110-211461972), 

rfljfJS^fb^O^ft 68J 75-90 ( 1 97 9 ). K.M. 



u^— J: S.N. 3 .i/, f J. ^ 

f 'J 7 1 1 9J 1072-1074(19 7 4)o 

ttfCiOfjfehi. (T. * * Y. 7 i> 

^■•ya^A 7*f «-1^iy^ USA77J 
4003-4006 (1 980) * R.P. »J V * -T ^ 7* *f * 
J.S. | ?-*5j:tf B.J£, o^— r/B-t^ 
^■^b^-a- T^t'I— -^^fxv^ USA7 6J 
4927-4 931 ( 1979). D.L. ^ h ^ y tj , 
B.D. S. *?x.**.ttfM. .* S * 

T tfHflft 14j 673-680(1978) o 

£-"0 ( 1 980 ) ( L. tfvy-?* G. o — T — v . 
T.M. o^— * J:i)tM. ^5"/y rMJfi20j 
543-553 ( 1 980 ). L. ^fl/yf, T.M. d 
— ? . J: M. * ? *sy fl4^2 0 9j 14 28- 



1430(1 980 )1, #*«<0 D N A * (ft 3& 3 « C it 
» 4 % 
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u < o^ofist^^e?j«*o m 4 ^k^sso?*? * 

S. -v^-?-. *>'J:tfR.ff. *m r^o -k 

* ^-ya^A- T * 7* $ - USA7 6J 1 03 5- 
1 039 ( 1 979) tCEWOT'M $ KYIpSOff 

J^^Ji-C*, 6 ( 8J 3 8fcJ«i ) o 7* ?x 5 

K p BH322 <0 2. 4 + « ^tfrtf-O* DNAfc 

$7cfc * - 7:? * >--te*«fS**^*f DNA 

x v * i) * 7 • =» u £ -£ . r x >* v y >- 

ftttfci: dD N A*a$Rtt)K##£-e:i&tf6£: t 

^ D x*— Hpa I frh Hinfl l * "C O Wr ^ T? *> 6 • 
C 2 A< 7* 7 * $ h* K Ol * X t* * J.Ij. ^— b 
itfit/J.fi. h**A-7 xfc J: 0 I" * 4 286J 
860-865 ( 1 980 ) Ett S ix T & . 3 
ttltt&ttg*^ ^ ( 1. 1 kb ) a*e><o 



1fSQ360- 58077(15) 

URA 3ftft?t-. fe^t** <Pura3~ Ofc^fcffl 

7MyKi^/ot^ * f a 7* a- T*t* 
USA76J 386-390 ( 1 97 9 ) 

£-tf(4ltt. GALiae^fcmHNAfce^LlXK: 

Ai*P,^(pixfcDNA<O 0. 7 5 5 kb , X« 0.8 2 

0.7 5 5 kb » Xtt0.8 2 kb O $r *i # & L 
£<0;£6jfcfaV-*t^6O-C* mRNAOfe^tt GAL 



ro»ft««**BST 9 Bft*n, atg 

✓ JCtf**Jitt^*»b DNA 

t»tf**g#L-t*j£S;H«>« 0.8 2 kb O&ALl 

(I) P 0AL1 -A 6 CCC0GGATCT0UACC-ATO-X 
( XJt^Wate^-Cfci^ R^TOGACCit^fiJt 
Sgi I ifitt^^-Wt?*) 0 * CCCOOGATC Bam 
H 1 — fitSt?*>*o ) 

0. 7 5 5 kb <P GAM 7* o ^ — ^ — t &fltg>3& 

fig * o fib n © *& # & -o © k 99 \t © t * *) "C 6 <, 

P OALJ -TTArfCCTCTACOGGATOAA-ATG-X , 
( X.(tMO|fi-F'C*4. ) 



*^O^E^*Wt ( N -^JSffl0 4 T € / 

fcit6» ttf* 80,000 a-^OjH^ x^^Jtii 
afliCGYl 50 ( a leu2-3 ura3-52 GAL + ) 

s^r 7 - ^ (Pbe ) i* XlfT 5 - ^(Dffijjfr 
Aia-BGHoffeOjae^tttJ^^/^^fCffi 



* ( 4 » » * a 3i o & * * ^ »* & jio <o a ® k i& * % 
rauaa****,*, GAL l ^ 

• £ Oj&Ofc I) W Aj&iGALj^ 



nmw- 58077 

<tl) P OAL1 -A fl GCCOGCAA(KJTTATUG-ATG-X „ 

&-rftM*-T *> 0. 7 5 5 & * 0. 8 2 * o ~i 
-^ODN A&#)<OgiJ#$MBT. 

/£-f*o *S*&*CH6.7 & 4>|»«SK*£ffiU 2 

*<D1f5 P h — ** J: tf&i?JttT $ yfifcj&*><£* 

^t6.7 * o»tta*&ffil*^3■WT*^SaiJ-c 



jg l_ 

Tris-HC^, pH 7.5, 8M«0/7-J>/HC^ 
£tf 1 mM O^**!"! h— jEnfcJ&6 200 
*40#««#< 1 Ot: ) <0<t>K Waring ? U y f 
-tffifflltl 4.4 yofl»t«»ttA*ifc. 
t O J: 5 K VXftZ>frtz&i0L*&*to'* lO.OOOrpn 
OSorval 3A6 0 0 o — ^ — cfj X* 5 ICO® St t* 

i 7 ^iw«4>^dtuyto ^«ufc«>«*r«^ttu 

T%3MfcL, *#U* 2 0 dM OSSV-^i: 2.0 
n U OEDTAt^e»^6 4 0 "C 1 



- 2 0 TC-Ol «fM&»a, 1 o -co® 

0 3000rpm O 2g /£, # *g % fj O *t f 
* MfcLfc* CO-« v ^ Mi 2 0 «*<0fl|i&i08« 

i o o * y ^ ✓ — ^-c&asn. -tott - 2 o r 

^ibKfco U'^ h & 8 0. 1 M 

EDTAt|i|C6 0 TCtJiDttL^d^ff^fttL* 2XfC 
0.1gttO2M8|«y-/, P H 5.OU$0|Q 
0 0 9Sx^y-yut*fiU^* :<0j8«t 

- 1 0 u C<D&m-C2 0 ^WJO 8 0 00rpn a/O^tt 

Ufc. ttf ItSVRN AtftOfc. t<OfiNAjg 
«^5i^0 2««ff|S^e«« C 2 0 mM <OTria 

- HCj, P H 7. 5 J 2 mM O EDTA, pH 7. 0 ; 
0. 4 SfSDSidJitfO. 2 4 M N a O^ )"C«*£Ufc 0 
uOH N A^ft* I. 5 n/O^- U dT- U ? j*K 
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*-*&t*tt«ttK x * * ? a ft « re x^>xmm u 

fc. m l 0 0*V<0* 'J Atf RNA^^Sfc, c<o 

Jfll J* IS » fe ^5 C Pel-ham, H . tt . B *$ X Xf Jackaan. 
R.J..tfcW£ ! &<fc5*IS8fe. 67, 24 7-256 (1976)3 

n>RNA04Hi%58lgUt e 

2. tf- DN A ( CDN A ) OKSig 

^ - HC^ , pH8.3 ; l OOoU O KG£ ; 8 m M 
<0 M g C/ 2 ; 0,4 oU <0 7* .* u 4 h— ^;#5 
mM <D dATP, dGTP to X tf dTTP; *f J; # 100 
m&Oifite^ftf **5 J: & 1.3 M Ciff- 32 P-dCTP 
( i. 8 Ci/m *r>v ) *S-#T* 2 0 \) 
* ( - dT >i2-ia' t^e>/S4ffiO«t»-C4 21C-CI 
BSMlflifciST* t £ ft -to-C. 1^2.5^ OCDNA 
^-frJ&SHfc. t^Rlfja^te*! 0 0TC-C3.5 

ffl^IRK: HEPES - N a 0a pH 6. 9 % 1 0 0 mM 



ftB««60- 58077(17) 

*t? ; M g C^ 2 4r 5mM * T? ; <??**\s<i |- - a- 
% 0. 5 mM 4 ; ** J: tTT'^ * V * ^ X KH 
»JSx*?a** 0. 1 2 5 mM * f^n^ixjtlD&fc. 
tOttt 3 0 0 #<fc<0*»S D N A t; > 7 — -tf 

i toa^te* i s t-c2.5 &Mmm?t> t i. s 

^ OZlKl8e)HfcCDNA4:4iatfcc to 
D N A^7 j> — tti L % fcKSephaderc 

G-l00±O^o-»h/?7>(-( 1 3. 5*£<0 13 
0. 7 cm X 3 5 2 0 mM O N a C£ 

SO2M«0S®y-/, pH 5U5SO^x^ 
✓ — A't K&f&tomWLK&m Lt - 2 OtOfiflE 
Ktt-Sfei^tilOD NAOx^ry — A-ft*** 
ftltc* t02fifC«te>*X/cCDNA^^frC{glRtR 
( OJMONaC^, 3 0nU OSfljy-/, pH 
4. 6 *5 Jl 3 mM (D ZnS0 4 £ P> 6 ) <0 4> "C 
3 7 1Ct:8000J*lte©S/ Jt ^ U T — -tf^fflV^T 
1 ^Wlto3S*Kfco CORfckt EDTAfc 1 0 mM 
4-C$e>K:hy^ - H0S f pH 8. 3 2 0 0 mM 



Hfc t**/^A -H0m * 9 ( 0. 7 5 c» X 4 0 
m ) fcflLt&af &fc*ix*l 0 mM O h 

y * - pH 7. 5 £ 2 S 0 mM <0 N a C4 fc 1 

mM ©BDTA£-C*gJBLfc. SHtODNAO ' 
ttfit<D — ^ 7 ? ^ ;X 3 y ( & 0. 5 mi ) n 

ZtlK 1 /j 0 ^O2 Mofifiy-/, pH 

5 £ 2. 5 fc&«D*fr 1 0 0 #x^t/-^(Q^;jD|Cj: 

3. Kcofl l V yi3 — <0&to 

Be Ml fc-ffiK&e>;h.fc cDNA( 0.2 1 Pf) 
ASK (60idUOMM- HC/, pH 7. 5 ; 
8 mM O MgC/ 2 ; 5mM © h — A- ; 

1 mM <OATP*Jctf5mM V x # v 

* y V=.mtttm ) <ntp-?9 #&©*:]»» D N A«rf 

(blunt- luded) - J£ *C & £ K fc c DN At* & *c , 

6 5 mM <Oh 'M- HC/, pH 7.5 | 6dM © 
MgC/ 2 ; 5 n>M<oy^*^u>f h — >v ; i m M <0 



ATPoft, 1 6 0 p 32 P-«ftl«19iJ* 
KfcEcoRI V ( cDNAaa* J; 9 lOOx 

ift»)^i:O t 4 r*5v^tt;*U *ffioT 4 DNAy.^ 
— < i i: *>K 1 5 TC-C5 &IC*Jb 

pH 7.5, 5 0 mM <0 NaCl U X X/ 5. 6 mM <0 
t3 7TC*C*4^KI4 5^&a**i, ^*C7 xy — 

A^ft m stifc. c <oftm$8K \£*tf»k- i s o 

m*?*(0. 7ckX3 1. 5<k) -bX*^S^ ftfco 
SS^^-ftOD N A*^tX«ttO*S^ ( & 0. 5 ) 

ficoffl ****S*W-r4 tO-SK«e>HA; 
cDNAIt, _Eco_RI »3£f^x ^ ^7-^t?«JD ft 

ixfcD N AfCfe***x. KK*iX\% H.goodman 
i* J: H.J. McDonald <D^m C goodman , H.M.** 
It/ MacDonald, fl.J. »«^<0^«6, JJ, 75- 
'91 ( 1 979 )) ICJ:Ot^<0»O7^A'Jtt» 
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ft* # 38 * m ^ x ffl 3a 5 k -c * $s <o m m * * t *< *» 

pH 7. 5 ; 6 dM <0 MgC4 2 ; 7 mM O^f 

h-a-; o. i 2 f*9 <o-n.Kfthh.tz 

cDNA; 1.2 M9 O CGF 4 DNA ; 0.5 mM<9 ATP 

4. m&&_ CGF 4 DNAft J: DB4 5 4 8<0 

J*fl&gf»CGE6(DB4 54 8 ;hedR~, hedM + , 
supfi , aupF , B£~ , met" ) £r 1 5 0 fl/<D 
trypton ftftrpX'i 7 TC trig 16 L fie j&» fiK S £ -£ » 
OD 700 = 0. 5 t?4TCOSfit<0 1 0#|H]Q 7000 
rpni oa,6#te^**t*Ifc«L A:. ^OjKHJfett 
7 0*4<Otfc#5 0 oM OCaC/^K^a-ftLT, 

■C 1 0 #|MJ 7000rpm M U T . *e>K:^ 

ftSLAlUfl&fc 3n/Oj(K?% 5 0 mM <OCaC^ 2 *K:?? 

in nit h ? x^^x^ 5/3 xfcfie^^n^o so 



ItWVGO- 58077(1© 

aU O h 9 HC^ r P H 7. 5 *<0*£#R£fc<0 

1:40 »**fc<o 1 t*& 2 a 1 / o^fna^, 

5 0 R/OKfi Lfc 5 0 mM h')*-HC4, pH 
7.5*A:Kfcl 2#0^a-— ^<O*J<0*J OOcfJfC 

*rO*J<0<0^~- J KtJU^L. -tOS^%li3 0# 

»««»*KfcCGE5(JMl01 : J. 
Messing ( 1 97 9), V (lac pro)Supfithi~ 
^S'^/?/h^OF'traD36 proAfl lac 
IZVMl 5 ) 0 0. 2«/i0. 7 * O y 7 h Jfc^teitb 

tryptone * 7< *S O 4> ffi it- K 0 **t**| 
«37 TC-C##Lfc£ £>>.3 0 0 0J^±<r>7*7 ^* 

CGF 4 Ofn|j£ 
/7^lt- h o-t/n>- *IC#£Jl % Benton 
iJ J: Davis J: 9 C Bento»- , ff.D.*,- Jt zjf 
Davie , R.ff. Science 1 9 6, 1 80-1 82 



( 1 97 7)Difi-<e>Hfct*S»?te 32 P- «&g*#J$ 

cDNA^ o < Ha«»T« 7 T-i>*« 

T— * v 7° a, frt CO E 5ffl& _fc ft « s $ 

tt. 0."37MOM^-/!!'/y, pH 9.5 * # 
* 3 0. 2 N NaOH tp X* 1 * 00*19 L * 0,5 M 
<0 h V * - HC# % P H 7. 4 I't't'JfOtfcfttOx 
S'S^™ A;fc<b«&-e»feLfc 0. 6 5*OT^B-/ 

D N A(0;*:£ JOd * SKttJfcflL. 

6 0 0~1200<D£;*:**O*£ ^Of«[)M« 

™i>o*sij^HittK: ufco — a*ca*e>*tfcD n a 

jft^^bO^CjSW, K. , Vovis.G.F. *y 
i Xf Zinder p N.D . , &&fbgfc*gfe . 2 4 9, 5 4 3 
-552 ( 1 974 )3 K JC Of^e*l> «^toOa3MA> 

4> t? Pelbam J* X Jackson O ft C Pelham , 



H.R.D. *f J; 1/ Jackson , H.J . , ftflj&qfeKfcgSft 
J£, ^67, 24 7-256DiCi:^>-CfflW$H. % <0 tc 

A*&n<kmito<oftmKx v 

KfcRFIDNA AiJtO 7 T— Moses e>0>5 
^ C Moses t P.B Bocke f J.D i( K. ^ 

i Zinder , N.D . , Virology, 1 0 4, 2 6 7- 
273(1980)D (CJ: U fjifjhfcc £DNA% 
_KcoflI JJX t /Petl Kg«^ ^^T-tffcffll* 

»f lt*Pff A^lt Pst I Sstt^-g-trC t 
VtCo » 3 5 0 ^^«O-fe/> /^|T6*6 
—3 077-i>DN A^i8#?t-C-tn*l5 

Maxamitf J: r> Gilbert *0 ^ & T Maxam , A.M. ^ 
Jttf Gilbert , W. f mn&<OTjm > 6 8, 4 99 
-560 ( 1 980 )3 K Jt O-C0tff£*s 9 tCtt't&h 

/Co 
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ttm 60- 58077 (19D 



# 5 



Eco RI 



OAL1 promoter 

(125) 



Pst I 




Cla J 



URA3 



—J JO FcoRI 



-26 -20 

MET met ©la ala gly pro arg thr ser leu leu leu ala phe a la leu 
' ATO ATO OCT OCA OOC COC COO ADC IOC CTO CTC CTO OCT TIC OOC CTO 
Pet I 



_ 30 HaeWHhal) 



JO 



20 

his 
CAC 

60 
50 



PvuII fHv»Ii 

60 70 80 

Apal Pst I 



ttiu lva leu lvs asp leu glu glu gly ile leu ala leu met arg glu val glu asp gly thr pro arg ala gly i 
QAO AAO CTO AAO GAC CIO QAO :GAA OOC A33C CTO OCC CTO ATO COO QAO OTO QAA OAT OQC ACC COC^C^Q_OCT 000 



140 

i lie leu lye gin 
> ATC CTC AAO CAO 
420 



1 so * 60 



OT0OTTOnTOACC ^^ 



6. -sr > i) d $ ^ ^ u</^ ^x^o^Ojfcfi* 

atf5-=Fffl|# p CGS] 4 4 A*fi:fct:e>*vfc«, 

*0 5'- WCC 4: 0 £ tHtc. Hae fl «; O — »•* 

Phe a- K/O 5'-*8*0B < fc» H ae J flHb**?T 
bHfc, 6.6mM (Oh M - HC£, P H 7. 5 ; 
6. 6 raM <0 NaCtf ; 6.6 oU <D Ug0£ 2 to Xlf 
6 6 mM <D f 7- * x \s 4 h — /KOt^-CO. 5 mM (O 
d ATPo^aEOTX- D N A* 4 D N A 

ft Lfc. 

A T G 3 — K x%*3&-f * C^ a I i) y 
ii— (CAtCGATG) i>K 6 6 mM <0 h *) x - 



'1MMB0- 58077 6(0 

HC/ , P H 7. 5 J 1 0 mM O MgC4 2 ; 1 0 mMo 
2-M*/hx^- yu; 5O0p*A 3Z P- 
Cla I >J/*-aUiniM<OATP; 4 p * 
>vo DNA ( 2 0/<^)ltfX(/4 «ffiV.>j$8 5fi # fit <9 
T, DNA V ***tT*«>«*»-C 1 7 1C-CJI*, 

t a Ttaes Cla l ^ u JO 

■ MOhM - HC/ , pH 7.5 J 1 0 mM <OMgG# 2 

42 0^ <OR&itt*fC3 7TC-C2 O^ttOHi^ 
rt * ^ f 7-VC£al tffl^tCOWJ{f% 3 0*{H) 

Mfr(^^O') p BR3 22© C£a I fiPfcK: ? 

(10W)tt, 1 OmU OMJ^-HC^, pH 
7. 5 ; 1 0 mM (O MgC^ 2 J; CF 0. 1 *9/ul<D4r 

■CWSrt^ * ^T-VC£a7 ( v ? ? <s 

2 0*tt) *ffll*-C 3 7t;2B$|ty-C 



— >v^aj$neXK:x^y — ^etaRsn* &*t*n 

H. Goodman i* X Tf R.J. MacDonald ©#$£ 
C Goodman , H.M # i6 XTf MacDonald , R.J . 
»^©;ftfe, 6 8, 7 9-9 1 < 1 979 )}*Ci: *) /j^ 
© A © » Bft » * -C A 9 $ ix "C m HI © £ & x j* ^ 

0. 3 p ^^O C^a l fcJBr ^7 * $ Kttt. 6 6 
mM OFM - HC4 , pH 7. 5 J 6 mMiQ MgC/ 2 ; 
1 OmM O**?-** iM h— a, ; l m M OATP 
id J:t/T 4 DNA >J #-V ( 4 yffy h # t' 

3 0 0*tt)*^|fti20^ ©RJ5 

te^x-i 5t:-c3i^(HjsK:»^sn-c^? * $ r 

pCGE27 *f*0tftfco 

^®te^<Ofi87jOibi^»0<!feCGE4 3 ( LG 
9 0 ; F / V ( lac-pro XID )ft'» » CGE6 K U X tfj It 

i«-<fct*iOK:L-cf^e>n/t* 5 Me ©##**, 

fcDNAii 2 0 0 ^ O^OAIJI^ 0 TCt?3 0 # 



e 3 0#M*&#flK «Bfilt7yt*i"J x ( 2 0 

(C J:oX0fflO|ffll6»t#iaO^7 ^ ^ TpCGE27 
%«^tt^fc B 1 0 mM <Ob M-HC^, P H 
7.5 I 1 OdM OM g C/ 2 ; 6 0 mM <0 N a C/ ; *j 

2 0 ORlEtt<0(fJT-, * % V pCGE2 7 
D N A ( 1 0 t*9 )d*IKSn 3« > i^T- VHiod tt 
( = ^ ^ ? ^W9C^tt* 1 2#ttJt«iHLt 

3 7TC-C2^(«I«|«ffSnfco £1*0 D N Attefcft. 
lOOoMiOhM - HC^ r P H 7. 6 J 1 0 mM 
<0 MgC/ 2 ; 5 0 mM O N a C/ ; la X 1 

y ^ UT — -tf EcoRI (3?^?f/{lf^tt. 
1 5#tt)iffl^X3 7*C-C3^IHJffi<tS*iA: 9 
CORSWW D N Art, ©ri4<0 Jt 5 ft 0.5 mM <o 
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(Kienowtfffi- ) *m\.*X&m*m/oX'&jLbHZ 

/-Aft***., 
?S*5?3ix-C^e>f fllOTfc^O 1.5 56T/To— * ^ 
^(CjDD^^itfco^O^^Jt, 40dUOMJ7 
-T-te^"— pH 7. 2 (f-C 2 - 3 ^M«5l*ft 

aasnseottfcssHfco tom<t$n/c d n a** 

YA>e—x*tiimi,Xfrbmit*rC£t Thuring 
b* frmQi<t¥ , JHj^ 21 3 ( 1 975 )) KX^X 

nfcfc*|Cj?$g#$nA:„ P BR3220£coRI/ 

JVuflg»<£K:#AS;HfcPiac<0 9 5 &**J*a" 

WT* ^7 * $ r(pGLlOi; 2 0 )A i fiRj£ 

P*9 ^ ^ ^ T— -bf Pvu fl ( ^a— >f y/? y 

? rf, 24*^) fcfcJHLT 3 7 TCt?6 #fUJi*7tfr 



ItBPSGO- 58077(21) 
Hfc, COPvun *CRia*Kfc~?i? h a < ^S^te ) 
ii^Att&fcS&frc JC O^tff **a < Jbfr j|, j; ) 

iifiODN 5 p*/wd>, 6 6 mM 

<0 Y V * - HC£, pH 7.6 I 6.6 0mM O MgC^ 2 ; 
1 0 mM O ^ h — yu; i mM O A T P 

fcjtf T4DNA \) a—* ( ^=.— 4 y y ftf 
3a0#ffi)4r-g'^rr*2 0A'^O5f5 

fc*TM 4X^4 ftMPnvnBtiLXmvfbtLtc* 

0NA(O5^ J&'COilfflg&O 10 0 A 1 / tOtt 

3 0 RIC3 7tt'2. 5 frM*Sf&m 

KKfttott h V ? t yftftX I Q teKWR 

JHJ^tft, 7 y t£ -y i) y (■ 2 0 f*9/mt) fc^WT 

4 h V / I- J:K 5-r<®(*S*tfc„ ry^y 



P CGE22 ^fittV^fc, C<0??X$ m 

7*? * $ KpCGE2 2 fciOfcfcOfcjg^* ^ 

* K JtOt. £ <0 7 * $ K ( 3 0 

*#ttLfco t OffiSgfilliD N Aft 7 ^y — Afc 

W$tt*t**e>^«IO0. 5 <$ 7 if a — ^ A^KJja k. 
bHtlo -tO^/M*. 40bM <DMjA-7tf- 
- pH 7. 2 ^tllti-y;!) 

-*tc&mLXti*bMi>*?£ t C Thurning e>. 
&mt£it& . $6, 21 3 ( 1 975)3 KJtOt,.«l 
tODNAdr^ttx^y-^tt^j^ 
fcte*K:##ai£n*: 0 PvuD / Pet i ftrfr 
0*1,0.5 p^A*^ P LAC /Z' ffi«fC»»Lfc 



EcoRI WtittoXVPat 1 BtiLX&frtLtc? 

$ K P CGE41 #KmiX2t\tco EcoRIfflSfett;*: 
»fi|DNArf?y/^--hrj *t'7t*5 frtWco 
#EJS»*. 66idM(OM)x - HC/, P H 7. 6 ,* 

6. 6 mM <Q MgC£ 2 ; l o mM O^T-^jcu-f h 
— a; 1 mM OATPjaJ;tJtT4DNA i; -tf 

( = ? * ? * /P5£&tt, 10¥tt)*<£#-f* 
2 0 ORlBfft^-C 1 4 tt'2. 5 ^iHlff feHfc, 

pCGEsi %r#^r^* 1 1 A*ffi*e>nfc«^Ki)&» 

7*5^5 KpCGE27 ^ C^al RRg^jS^r/flC 

xwm 4#e>nfc^^-iis^ ^^^ 7 _4/^ 

J5K ') CGGTCGACC) C Ott l - JS ^ ^ 

t4»ifr»ce*$*ifc, 2 0#fil:ORR3ert>i^ 
u T — * Sa/ I (C J: 6 iaa »C JC O t Sa^ I rft »MJ 
yit — frt O^^ixfc. ^rnttjXlc Pat i frffli* 

x«»f$Hyt. we>nyi:»ffr« pGEsi ojvti/ 
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P CGS4 0 <04 , fc^ D i' , fr5&-fe3-£e>Hfc„ 

K P CGS40 tt* X»® fOSflJOfc 

46*o d n A£##8i*i J: P - ? * h — *ite 

K^tiO^^OD N Ai^O 0.9 *a~i — (ff 

w^^^e h'pRBng -kAtotcww-f * c t 

C Carlson , M m iti X Zf Bote ten , 0 . , Ifflfe , 2 8, 
1 4 5-1 54 ( 1 9 8 2 )) K X O "C ft h ft fc ° * U 
-t-t<OttBM*&£rt* ^ 1^7— - tf Hind M frJjH* 
t3 7TCf3 0#|H]f?fcftlXW:K£fi* ^ ^ 7.™ 
* f Eco HI (_b*I,J: )&ffl^-C3e>fc*7fcftfc«» 
£<0(Sj£i»lff 0 N Att7^y — AftHJ3n» 



1tfflH360- 58077(22) 

^ D t<0 ft <k5iT-fc_Eco.fi I 

ft Hind ID 0. 9 * p -J— ^ ^ W 9 P> ft » 

C Vogeletein, B. & X Zf Gillespie, D.PNAS, 
7 6 , 615-619(l 97 9 )o ) 

SUC 2/n 0.9 * a~Z 

D N AJfftf-tt, J*7*i KYIP5( URA 3a 
€ * O # £ K J: O "C # « m K 3 * 5 ft "C * O * K 

* *tf^:Htem«K#e>ftfc£tf ^ ? * r 

pCGS46 *<0#t&^*l«g2ftfc. 
:/? * S KpGGS4 0 iilftStrt * ^ i/7-V_Pvu 
II frfflt^X^? * $ h*pCGS46 4r3 7TC-Cl«? 
PA WlffL *tffl*_fctP>ftfco t'?** KYEP13 
( C ft*** ? y 7 *— YX¥-<r> H.Davie frfrb 
A^Ufc *>OT?$> fcj&i )*>6>02PDNA01.56 
^ p ^— *tfffrfli» Hpal 3: Hind M ffl^X 



YE P 13 ^iSBfttt DttJ3Kfco COflfcftfc 

iff/m^A-ft «sft. y &mm Sft* se> 
kx* /-^jtK$n» ixn Hind m agiaiff** . 

?j;feftfc3J§ Kl*&v*S8*%f*0 m-ffc>t)*cT4DNA 
_b%Ji J: ) fcffi^X&SSftfcc 

D N A .W^«^^tt5 2 f D N A|ff#£»i*' 

»?nfc. *><t#e>ftfc^?;<s f* p cgs4o 

v I # **l\s <f 4 *> x. (cerevleiae) $>Ki*\rt*> 

*«a3*tfc ? * $ r P GGS75 *"^e>nfco 

tO^? ^ $ r pCGS7 5 *lSa/ I 4rffl^-t 
<Dm — 7*7 ^ « h^tlfcEcoRI XXba l 



pBMl25 OEcoRI/BamHI Iff j: <0 & % *C it 

P 0AL 1^ P (820bp)»ipBMl 25 ( ^ * 
*7*— K^^OR. Davie ftOjfjg ) o*P>f^O 
fc e P BMl25tt BamH I « Iff S ft * iXK^Iftm 
OHA^ij^-^l %T^«$n» gttt IScoR I 

^ ^ae^^^^T^-* pCGSl 4 4<Offl^3tt*i = 

^^Rj&mcoTjajfihT^nfc* GAL l ■/ a ^~ 
^- t *<0/£S*a<* xiftfiTF-<0 — Wt« pCGS 
1 1 8 j&* <b_Xba 1 *sXTf Ps% I K X * &j£ VJRfr frC J: 
OiOWSitfco ^<OJ^** a-* OH Pet 

I U X XI C_fa J Vffl^tO pCGE2 70 tW^TrK: J: O 
"C#fc. £Ke>0* r A'ffl«5nfcKffM-W: 2 A^O- 
W^t UBASite^t 4r^tt4 pGGS57 O 

Xba l/C$*\mK tmmzixtzo 
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fryflEtfeOC-YlSO (MATq , j eu 2-3. Jeu2- 
] 12, ur a 3-50m. A.Hinnen, J.B.Hicke 
*5 -t tfU.KjnkO^&t Hinnen, A Hicks, 
J.B. i: Fink , a.F . , Proc .Nat.Acad Scl _ 
USA 7 5, 1 929-1 933 ( 1 978)1 fCJCOT^ 

K«<O^Jlfeft$nfcffi CGYi 96 & 
teWZtxtctt** CiXkt 7* 7 * $ K±K UflA 3j»g 

*>tfcCGYl96 Jt*@«S(^» 3 ^/ 3 

(ATCC) Kffitf (?nx^;&o s^An^ 

Z064 3 o 1 9 8 2 <fc 9 ^ffitf A*o ) 

zom&inmmic* 6. 7 * ^ f 

-**#*r*r**i«l*-T:m#T3 OTC-Cj&fcS-tf 

ftKioto^^nfc. m#T3oic-c^i' 

* h (Ki R tt)= 5 0 *0*fflfl&tt&,fc 
^«gX-^*e>n, 0.05MOMM- HC^ , P H 



«HP360* 58077 $3) 

7-6, 2 0 -k i; y*rj:tf 1 n M oPUSFd> 

e>&*0. 2 S*t*KW#tii2ti* fcfc- 2 orx- 
*»?^w. R.floee b<nj5& C Hose , M , 
Casadaban , M. J. is x Xf Botstoin P.. Proc. 
Nat .Acad .Set .US A 7 8, 24 60-2464 

O98i))icjto"c*r?*o*r— rx'*ff>mm 

w 2. 

1. 1 FN njHNA OJ|*ftl 

3. S 5 9 <D*tA,ti\.*9 4 A-^Km&ZtttzO A, 
^*iK!>y^**/t^f-t\ 5 0 mM <og§ 
pH 5.2|6MO/7^i;yHC^i; 

*t ft* &** 6 0 WO/*A^J^fc|t^-c2 X 3 0 
IfOWfctf R»a*n* 0.1 MO 



EDTA fr^tr 5. 8 M<OC e C* , pH 7. 2 © 3 «*<0 

^7"O5 0Ti p ~ ^ — ©tfJ-C 4 0,0 0 Orpin "C— 
8ft *1 5 iC-Ca/^^teLfco tO^i^f MiJb© 
#«flGi£*C 2 0 mM <D EDTA* t* J^Lfc^OO 
6.6B/*-C*#Lfcj!f>2 O^Wff^a^nfc. 
K •£ tMt ft ft 1 0 0 *t^/->03.3 ~CAL9 

$n/co *n*- 2 o r*c*fcptT 1 bswikwc 

<Ot>* -tOttfftttt. - I 0^M 8000 

Mil 8B*<0f8O#«jttrtJtt: 2 (sJ^^-ft^nfco 
**>#fifcfflUiftf% 1 0 0 ^Sx^y-^o 9 

a six. fcrc-ioriciBsrai^ijjsn, 

Mi±»Lfc J: 5 fcLT**>e>nfc. * 

o«it©-<u3/ mis oicrcjtoiisnfcs^o 

0.1 M<oKDTAO*»C*?0>ifc$n, fc*C0.1#© 
2M©ft*y_y, pH 5.0^2^OMl0..0 

•cx— §ft*i^nfc. HNAet»to*i, -lor-c 

8000rpmOiS,6^(«l%: 2 0 #|H]?7 5 t t K J: O 



fttt 3 9 6 At*>Ofc, £<OR N A ft/g 

«« 2 X ( 2 0 mM O h y ^ - 

HC4 , pH 7. 5 ; 2 mM (O EDTA ; 0. 4 * <0 SDS ; 
*5 J: 0. 2 4 M<0 N a C/ ) O 5 *6 t?fflf? 5 n fc 0 

^icaLtftu^fc 0 k«c x«in^ 

^««*T:i5fc«L y A R N A 

(mRNA) ft, N a C^ L ft: l*&6ftffitt-C 

H.R.B. *d J; if Jackson , R.J. %fl1£$gfls3fc|g 
J|_67, 247-256 ( I 976 ) lO^t-SSR $nt 

2. -ffiK&e>*lfc=i t£ — DN A ( c UNA ) 

25^ <0 0 A,\tSZ* 9 A --g-WR N A i»F,, 
^n*r 50oM (OM^ - HC^, P H 8. 3 ; 
1 0 0 mM O KC^ ; 8 mM <r> M g C^ 2 ; 0. 4 mM o 



h-^; ^1.2aM <0 d ATP t 

dGTP* *tfdTTP ; *J:tM o o#fcoij!«5 

^SfJB^JrtfO^ 5 oM <Off- S2 P-dCTP (1.8 
Ci/m** ) fc^-f* 2 0 M9/ml<D* 9 

JS*T6 t I K X Ot, tt2.5A*f OcDNA*£ 
#Lfc. CO 1 0 CCT'3. S^WJtlD 

jfclC Hepea-NaOH, pH 6. 9*1 0 0 nU * -0 ; 
MgCtf 2 fc 5mM ±X\i : 1-**\/<iY — yufc 0. 5 
mM Jf;*iJ:0 ! f*+'/^u*V^=»BJ 

3 0 0 *t^)^»fifl)NA ) Kij^-^i 
1 5lC-ci5f#fla##Lfcia*l. 8 A 1 * O 
— fi*C«P>nfc cDNA^r^JSltU fc. COD N Ait 
7 x y — juteto jJtfcJtODNAtt, fc.pt 

* ntl^iV^HIiffii^ T-^J^P? * Sephadex G 
-1 0 0 JbO ^D-rh^^7^— ( i 3 ? a, 
0. 6 8 ca X 3 7 cm, 20|UOH)^ - HC/ , 



!JHB360- 58077 ft4) 

pH 7. 5 fc 3.5 mM<0 EDTA fc tgi) K X^X 

ftmzntc. frKZiwt* l / xo ®<n 2 Mousey 

-*\ pH 5, t2.5ft«0^i^-^tijS 
JtULT- 2 0 lClC^^JL-C-gfe&«U t x * y- 

K, fltffft ( 0.3 MoNaC* t 3 0 mM OS&&7 
— pH 4. 6 , ** J: 3 mM <0 ZnSO, t? 
8000*ttOS^ ^U7-^tlfl^t3 7'Ce 
fciaSnfc. EDTAfcl 0 mM it 

itfitfh y ^ - pH 8. 3 * 2 0 0 mM **C 

snfc^jry^A - 1 5 0 m u ? ± ( 0. 7 c* x 

3 5ca)»CiSL"tft*£-fc. &*t*nii 1 OmM 
OhM - HC*, P H 7. 5 , 2S0dUO N a C£ 
*jJ:iM mM EDTA F? ft * * /?j ^ t igfcg L fc o 
ft^itO D N A 0#»0 7 7 ^ V 3 x ( 0. 5 
^$#1, -tnHiXfC Vjo^O 2 Moffi 
pH 5, *r J: 1/ 2. 5 1 0 0 * 

3. Hindffl y y i3 — O & iw 



Si &3SS*ifc-fiK»e>nfc C DNA(0.21W) 
»t, tttftt (60aHO>M - HC^, pH 7. 5 ; 
8 mM O M g C4 2 J 5 mM O^f h — ^ J 

1 mM <OATP*Jj:i;i mM O^^^-^V^^u 
* *y K ) O*-C9*tt<0*»mD N A M y > 

H^utticiofci o^iH)**sn* &tt* 

MKtohHtc cDNAfiZfcKl, 6 5mMOhy^- 
HC4, pH 7. 5 ; MgC/ 2 ; 5 mM *><ff-*x f A 

HAjjdir/uM oat P»»ibj&&te4 i -e 

1 6 0 p *r A-tO S2 P-«*»g!l$nfc^« ¥ 
- ( c DN Ajg X 9 1 0 0 XjSJW) 4 
^^IffiO T4DNA U *fc #K 1.5fC5^(«J 

pH 7.5, *J J: 5. 6 m M O MgCl 2 X *) WL 
^te + X'Hind fflfiftSSft * ^ ^7 — * ( ^~-/f 
v^7 x l**fc*;**7 9*<& ) fcffifflbt 3 7 V 
-04 4 5 mat. ft»C%n%7x/-^ 



7^1 u. 7 ca x 3 1. 5c»)±t?^!5'i5nA: 0 ffifl* 
^l<OD N A ^^^ff*»»0 7 ? ^ y'a x ( * 

cDNAH, Hind IP ISig^ ^ ^^T—-tf^fflV--C 
« 0 K3^n-C^fc«»tt7 T- i> CGF40-SK 
«e»nfc D if A KtSJKSn. ^K-tnft H.Goodman 
itf il^R.J.MacDonald O^ffi C Goodman, H.M. 
itf X MacDonald , R.J »*^O^ffi p 68, 
7 5-9 1 ( 1 9 7 9 )3*C JOt/h^OSft <07># 9 

A'ftSflftfttJifc. (K : 7T-£>CGF4^f1s6fc* 

fl£ft^77-i>fi229C Bocke, J.D . , 
Moi.Gen.Genet.l 81, 288 — 291 (1981 
EcoRI *m^X9)mZt\* lXKT4DNA J K'j/ 

^•y y h >> ) frh<Q Hind ffl ^J^* y rfJi^* 
6 0 mM O Y y - HC/, pH 7. 5 ; 6 mM O 
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MgCtf 2 ; 7mM (Of* u>f h — /u ; 0. 1 2 W 

<o-;£K:£P>nfc cDNA ; 1.2 f*9 0CGF4DNA; 

0. 5aU*>ATP*jtCM50 «J*SS#<fcO T4 
D M A t) ^-^i^ihfc. &#Rf5tt 1 5 ICt? 
1 9 tS&fltifcofc. 

4. jlBjfc*. CGF4DNA KJ:*;*:»ffiDB4548<0 

*»Bt*CaE6CDB4 54 8 ;b6dfr f hfldM + , 
supE , supF , B/~ , met") j&M 5 0 r ■/ ^ 

H, OD 700 = 0. 5 t-4 X 1 0 7 0 00 rpm 3 

/t>#&fc J: oTJK« 5n/ce -t<o*a©ti7 0 «/<o 

5 0 n>M (OCaC^ 2 |C ^^fk 5 tL % 0 TC 
3 0 #IV}#«3ttfc 0 C<OJB/»«ttJtn3&^4t 

-C7000 rpni*Cl o a*w»/0#gssn* &K3a< 
0 2k# 5 0 mM <0CaC/ 2 tftC^tf^fifcSnfc. 

5 0 iM Oh U ;* - HO/, P H 7. 5 tpOjfcSKR 

;&itt<D i : 4 o #»?ft<o 1 a* 2 a*/ 5 6 



ItemO- 58077 00 

! l $ <0*&n 5 0 n>M <0 h 9 * - HC4 , pH 7. 5 * 

3 0 ^Mjfc±-cit^$n^. *o 3 7 r 

*C 2 ^IHJftl® UfcO-b. **£fc*$nfcCGE5 
(JMlOl : J.Meesiog ( 1 979 ). AUac pre) 
SupE tbi~ F' trad 36 

proAB /ac IZVMl 5 )(O0.2«it 0. 7 *<0£\,* 

fifc, 3 7 TCt- 8fei$*Lfci: t ^ 1 280&JbO 
^ f f * £ U fc « 

5. — 7^0 ^8B#^^0%«^fT -6 

CGF4 OfnlJg 
T'J^tt-ho-kAD-XJC^^n, Benton 
*f Jt Davia^i&^fc J: 5tCLtC Benton f tf. 
D.ia J: t/Davia , H.W 1 96, 1 80- 

1 82 ( 1 977 )), LoIFNiOKfiiO-t/^ v h tc 



K ( 0 A TG ATTTCTGCTCTGAC <0 * ?IJ & 

pH 7. 5 M 0 uiM <OMgC4 2 £ 2 Q t*£ 

6 fllffiOT 4 4? ij * ^ r**- 

K(l«)lca5>C r-"P-ATP* 

i><0 if x ? ^ 0 U E 5 itS ft Jb -0 - ft j£ ft 2 t *fi 

ij^-^t)-^^, pH 9.5 *#tr 0.6 * <OT if* 

NaUH *C 1 BfrnOakH L * ^ 0. 5 UOh U^- 
HC/, pH 7. 4 ifrt' + WL fc<Ot?x 
<b*tet?»6 5n/t:o 8ft«77-^D N A<OJt# 
5<o /ogica!ifcfif0r *0-C-. ^rHteJ: 0 1000- 
HOOS^^O^^Jiri'PilASiifc I FNONA 



77 — i>»*e>. Moeeee><0^& C Moaee , P.B., 
Boeke, J.D. f »rt, K k J: Zlnder , N.D , , 
Virology 1 04> 267-273(l980)l*CX*>~ 
ttfC J»e>nfc RFIDNA A^*,nfc, CODNA 

m h tt fcWi ft * 7 if d - x ? a*± X-Aff t -t#A 
fett Hind m osnttKiibox^® Ztitc*: ? 

OT-jft 1 20036^:^ (iMO»Aft4ft6()0 

UMaxami* JCl/ Gilbert O^fe C Max am , A. 
M. feJ:r/Gilbert , W., gft^Q^a 68, 
4 9 9-5 60 ( 1 9 8 0 )1 K JlOXJgff f? K^-< 
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35 7 




6. -jf-3'*o$^^-kUt**^xt|>oLe >fv^ — 
7 x o >- ^ 



ngSB360- 58077 C^flD 
(Ji»cLe 4 x^— 7 * n f*&J&*T&A:*» ATG 

T G T )05'-fijBSteMiiinfc, Sau 3Al. 

Ot, C^lKJ:otB»*n^oATG-TUT^ 
fllfc'&fcT** ') * * * v*f- V (ACACATCGATG 
TGT) 36*^^3nfco T 5 /«taSO 2 3&>6 6 1 

* -Ofc 3— b'it-f 6_Sau 3 A/ ffitfH* 1 0 mM 
OFM - HC«, pH 7. 5 ; 1 0 mU O MgC« 2 ; 
*f 6 0 mM to NaCl'lf&tr 5 0^ <0&f&IR 
O^t* 1 0 J*<a<0 Sau3A4 B45£p»3*^i'7 — -tf * 
tt/fj U t HindlB 1. 2 + o -J— *W\K<r> 3 0 M9 

* 3 7 , c-c4 ^wm<br 6c ui^t. fs$«s 
✓ -^jfcWS n, i oo#x^-At 

Jt»5*e>nfo» 6 6mM <0 ^ U * - "HO/, pH 
7. 5 ; 6 6 mM <0 NaC« | 6 6 nU <D MgC« 2 ;to «£ 



6 6 mM Of?* *v <\ h — ^ & ^ tr * "C 4 
i^fifcO^ttK D N A U > 7 — I (Kienow Brtf ) 
£. 0. 1 mM <0& * * *s h'H^K^^f^t * 

66aUOhM HC«, pH 7. 5 ,* 1 0 n»M <0 

5 0 0 p«AO "P-* 9 9^*+ h* ( 5 W 
t^HlCl nM <?)ATP J 4p*A'OJ)NA(20 
P9 ) * J: 4#6^#**&OT4DNA 9 H-H 

Sau3A« ffiftfC 1 7TC-C — &**33fc*nfc« 

^(Oa-hVTGT^ttffitfco 1 0 oM (O h ') 
HC*, pH 7. 5 ; 1 0 mM <Q M g C* 2 ; i* X& 
HV/B/O^OjfrtfrT*' ^ $ X*#tf 2 OPi O 
Rj&fflt<*>*C 2 0 * * V T — ^_C|a_I 

*ffl^-c totftf* 3 7 Tc-ca ^wj»a-r* £ £ 

K Jcot C/a l »tf 9 9 x ixfc, 
bt\tzmXK-f 5 * $ r P BR322 <OWaI»tt 



tt„ lOnUOhM- pH 7. 5 ; 1 0 raM 

<OM g Ctf 2 is XX/ I aff /nSf)^^) Sfoftt 7 7 i *s 

Ola I ( — 4 y ? y h* e * ? >H % 2 0#tt ) 
*fflv*t3 7 TC-C2^W)W»T$nfc, fiRSSISOBr;* 

Goodman i* X Xf R. J .MacDonald <O^S£ [Goodman. 
H.M. i4 XT} MacUonaXd, H.J . , gE*S5*<n?j% 
6 8 . 7 5-91 (l 979 )lfrC J:oX^<0®(Oj»^W 

&t>*t\tz, JiifiO C^a I J&SHSfJtOift 0. 5 p * a- 
h £l<OC£a I «»f 7*7 * * rwft 0. 3 p*^t^ 
6 6 mM Ob 9 * - HCl, pH 7. 5 ; 6 inM <r> 
MgC/ 2 ; 1 OmM O^f-^-^u^ h — ^ ; lmM 
(OA T P ; XX/ 7 9 * * KpCGE3 2 ^r*rL< 
ffc*T4DNA y /f— -tf ( - >f re* 
7H?» 3 0 0 *tt ) *2-*fT4 2 0 Ma OR$«i 



mn&& <omu<oh * *»fflt*cGB4 3 clgso; 

F~A(/ac-pro) x n ) ifi CGE6 K 34 L X 155 K jfc'* 

rata#*n, &K3 7*c-c2^wi^jaa5n. & 

( 2 0 *£WT6 h y ^ h y&±K 

=-TO?nt/?/« re n a j&ignssn, 

KpCGfi32 *##Lfc<, 

i£3 7 *IB%T*#ttfcttttT * Eco HI fiPtefr 
ffifflLX7cK:S5nfc 0 KpCGE32 ... 

UNA ( 1 0^) ft, 1 0 jdM O F M -HC*, 
pH 7.5 ; 1 OnM <0 Mg0/ 2 ; 6 0 mM <QNaC*; 



88*360- 58077 
?>n?r T'srfc&tt, 1 2 ) *>?H*-t 3 7 r 

-0 2 fSraUSBffSnfc. tODNA|iR»c % 100 
b«OM^ - pH 7. 6 ; 10 mUOMgC^ 2 ; 

3 0 mM ONaC^; :fo J; 1/ 1 <0 <0 jfr f» T 

y^^isZ 0 A*^ OREffi^t^^^^T 
-■tf EcoRI (=* 7* ? ^ 15#fli:) 

ft»*n. tixt>>b^ too** 

O 1. 5 SST^o — **'A'KjD ) t<bnfco 4 0 mM 
Ol- '/^-T-kf-K pH 7. 2 (£-0 2 - 3 

T S 3 7 K ATG-TGT <0 

= — K^fflgt6ffift$Kfc Hind IB anb EcoRT 
Kttt5 0«f?n. JefCtOD N A 

CThuringe>* ^^f^toffc^ 6 6. 213<1975)D 
lCJtOtttlli?nfc. tODNARrfrltx^- 



iPx^D-y^f|fi:o/?/« r ( 2 o 

t*9»t±£m&Km&ft » ? \sy~4l Hind ID 
( ^3._-f x tf, 1 8 0#tt)* 

I^t3 7tt2 BSMtSlGfr 5*1, DtKtODNA 
( 1 2 A**) tt&g* ^ i/7-tfgcoRI (-~ 
— -f ^/ ? 3/ K 2 4 #<£ ) Vffl^T 

3 7 fC6 #ffli8ier*nfc 0 £ ORftJg tt||D N A 

5 p^AAih 6 6 mM O 

MJ * - HC/ r P H 7. 6 ; 6. 6 mM <D M g C/ a ; 
1 0 mM <n <p * * v 4 h — * \ 1 mM OA.|P 
*J «tl*T4DNA V Y ( ^3-— y^r? x Ktf 
3 0 0 ) t^ff S 2 0 Mi Of* Jo 
Hind ID ©fit (±*JlJt ) t-ea^nAiT* 



£ 0*5*5 ;Krt;D N A05 OifflSaO 100 

A<4 t 0 TC-C 3 0 #t«JS-£S*t. 3 7 1C "C 

2.5^iw»»a^n, 2X<^f»^ h v "f y ^ rt ff 

o«*c«jr5 ffis&u^x*^ 3 7 *c-e 
3 o^i«j&*a. m&nr *e*y >j y ( 2 0 a**/ 

•C7* 7 ^^*DNA^«3n, **U*fift£#& 

m<omt$&$tltc? ? * $ KpCGfi38=k^^ 

Pn MI *» Eco RI itf J:Qt BamH ^ ffll ^ O W K ffi A 

109 O^K: Hindffl ggia^fflAtbnfe:, -< * h 
^ pCGSl 0 9 M: Bam H I Kjg ff? * %r ffl t «I »f 3 

%rKtVT*6v*S8** Wi" 4 *>OIC L> ft»c Hindi n 
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U x iJ — K&#2frti* £<0<<? h >M* Hindm 

ttZi-LX-t? Y » pCGSi 35*£tfLfc. 

* K P Cafi3 8 ^Kg^Jt ^ ^7- -tf Hipd infr/B 

JifcfoJtSK: 3 7 1C-C1. 5f$MtWI9r-r 6t t 
J:ot, * <D ^ ? :< $ V ( L e >f 

y<om& : f''b&m + Z> 1. 1 + 

* Hind ffl |gffrfl'>l»tB3;Kfc« COffiiJfi&ifllffDNA 

* /-^fctti IKK** ; -*ttmzix* 
Kitt k.h friz* 4 0 nM © Mi * - T * ^— h * 

* d x r**iS5 0 # £>*l. COD N All, 
y ^^rSlteU-C^frcm^-f %m C Thurning * 
frflf&<HHt5fc 6 6, 213(1975)3 K X *) t& & 

0.2 P qA Ll3**fc8**g Ufc Hind ID ft 

tiL-emfrtiiz?? * $ K P casi3 5 (i^) 



UI8B360- 58077 

»rtf 6 6'mM © MJ x- HC< t pH 

7.6 ! 6.6 dM ©MgCtf 2 ; 1 0 niMO^f 
IM h— 1 OATP*rJ:t;T4DMA *) if 

2 0 P4 ©RfSiRfTM 4 TCX^^Kfco 

KD N A^ffifflUt A.Hinnen, 
J. B. Hicks *5 J: G.Fink <0?}& C Hitmen t A., 
Hicks , J.B. H XXf Fink (i.F. . Proc .N a t . 
Acal.3ci.USA 7 5, 1929-1933(1978)3 
K X 0 * COY 5 28 (aura 3 -5 2, nis4- 

29, pep4-3, 1>AL+) >&> J#flt 2 *t/c • ^7 

KJsfc URA3 a'»#aE-f*fc*frfr ? -y^W 

CGY528 ^SSt^Hfc. KpCGS 
261 &t*CG¥528 = 

20663, 1 983 ¥ 2 AH, ) 

t <DB*#*ffl8Mi. 6.7 ©S^S*^-^ 

i 2 o ^y/^ ot^f;yt2 *<ojf?? h — * 



5 o ( io 7 «Bte/«^ ) *xf&&z*tzz<omm 
ik»^^n\,xm^^^tKx^x^m^^^ 

pH 7.6 J 20#O/?*^*"*tf > al4 ° 
PMSF*#tr0.2 5 ^©fc^fcif^fc*-** 
- 2 0 TGTMJUaUrtio t©*fflfl&»*. M.Rosefc© 
#ife t Roee , M..Caeadaban , U.J . H XTfi 
Botetein , D. , Proc .Nat .Acad. Sci .USA 7 8, 
2460-2 4G4(198iniCX9*?*i?-r"C 

« 1 <3 io 5 #tt"C-fcofc. 
^^.^jp^tiaO leafed &fflta%« 8 fc*"f. 
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i»s m s §i „ 35 Us 33 m : 

II. 83 " Ei. s 53 S«i3 3 gft . Us 

sr-gjj ii if s ei * he 5 93 

s 83 2 81 . II gi if JS 62 1, 

8s~ Ss " 83 5 81 > SI o 35 S3 

<-B3 I? 8S « " 83 ; §? = 33 - 

s S3 g 5*1 BS gt 83 S3 S3 s 

8ft" §3 f 33 s 33 o 83 63 3s 

El 63 Bfl " 83 s Hf M3 g §1 s 

- W 3s SI 63 gs " I? " 

83 S3 " 35 5 Si 5 S3 2 83 . IS 

- SI 83 g§ 83 gft 8ft s 82 £ 
jj s B! . 35 §3 gl Si U 

1 II ■ 83 2 BI s 33 . 61 Bs 
s I St B& 8? Sf s 81 5 3s s 

■-g e n B8 63 BI 8ft * 

§ 83 5 BI § B3 . B3 S3 IS 

5 13 BI 83 s 33 S .§2 s 35 . 

§ Be 33 83 1? " 83 a 

-8 8 5e s S3 . 63 §f §3 33 

H-a 35 " 35 I 63 s Is s §3 

6 ^ 8 § S 3 w> S« 5«o |5K J» 

. 1 s u s is et 33 es 

g 53 35 " S? s §5 3 §5 s 

§ 5 ^ si 1? 3? * 




*Jg6W3 

^ o U x ^ V <Q$?it 
1. flNAO#(S 

h 9<xtt.0Ett5 0 * M**, ^T-i>f««ltt8 
M *5 JC -i> fi-^u^ h — M * y * A* j&» 

ifiiiittf 101020 o«4o*fc#i#£-£fco 

y ^^a, CeoTall)SA-600EIG-?- 
O^fc lO.OOOrpm tl 2 & HQ & /fr K IC £ 0 ME 
^Lfc. * tVd»P>QJ:fi« 2 0 0 »/|C*?&*S* 
x. ^ y — a> 1 0 0 «4fc&jtU Ufco - 20ttl.5 
«t«*r- 1 0 1CC3 0 #ftf] 30 0 0 rpm*C 

gUTA 2 0 il**, pH 7 O N a OAc2 0 i. y * 
A' „ P H 7 O = i> *i&t0Lm8 
y — A- 1 i y * A- J: Oft 



ttm\i- 1 0 TCT? 2 0 ^flfl 3 0 0 0 rpnj-T?8/C/# 
EGADff«jft^fcSF»»U> ^^/-A20«« 

^l/y hfepH 7, 20$ y ■* a*© j£DTA 1 6 

K X 9 3 teltl&ffl Ufco *(C> 2«404,5*a 
pH 5.2ON ft 0Ac fczk/BfcgSMJ L. gffttt-20 
tt!-*tt«lfc. H N A <Dttm\t- I 0 TCt* 
lO.OOOrpm *C 2 5 ^-(ffl it *0fr1& K X 

-p/c » H N Alt pH 5 <D 2 * a-O NaOAc 1 

( 1 0,0 0 0 rpm . - 1 0 *C 1 0 ) K X *) ^ u y 

y <bL, 4c 2 o «^tc«e»u* 6 0TCK1 0 aim 

*tt (pH 7. 5 O f ■> ^tfl 2 0 i U^A,, 



dH 7 02 5 iJ*^oEDTA» 0. 4S6SDS&C/ 
NaC^ 0. 2 4 *a ) "C^JR t fc. R N A % 4 «*0 
rf- 9 dT- -k a o — * * ? AfrcJSiD U* 

l 4 5^t?jSfc« U, efcv^-c 

J: 9 K 9 A - #ftR N A fcjgjfcLfc* to l *9<D# 
9 A R N Ai^P,itfc. rf? ijA#||fl N A 

fCRKL/C ( X * ^ . T — A- . t*— - ^^/n A 

( H.fl.B.Pelbaio) Al/T-A • S> x 
y ( R. J. Jackson ) ( 1 976 ) ( Eur . J . Biochem . 
6 7, 247-256).;* » '* 9 10M 
9 T * n AT * K^Ajb-Cfl-ff L/c £«o#- 

mRNAj&irf? 9A-nHNA * « -f 6 £ 

2. -fi«l|S^DNA(cDNA) 

cDNAfc8.7 *?4*Ojf jJI 9 A -^^RNA 

Atf 1 Ct/ $ 9*A<X a2 P-dCTP 



7^6303 60- 58077 fctf) 

pH 8.30hM< 5 0 « 9 * A. Ug04 2 

8 5 9 A h — a 0. 4 $ i)**/, 

* 9 (-dT) , 2 _ JB 2 0 ^/Wtfit4 2 ICC] 

JhfiffttftO¥ft|C pH 6. 9 <0^7x KOHlOO 
« 9*a£ % MgC* 2 5 $ 9*Ajfc* i>^**w 
4 h — A 0. 5 $ V * A& , -XJK^U^i/l/ 

3 V ^JfiO. 1 2 $ 9 *A*SjfiDLfc. toa^ 
** 3 0 0 ^ffi O^ftffi D NA<i]>?-^i|t 

1 0 1 6 r*T?2ff$raffr*L-ffi# cDNA 8. 6 A<* 

0.h-(**a«r|-S?74|CJ:9a 
^b*V> 3 9 xttttft'fca-ttLfc ( i 2 irf# ? a, 
0.7oiiX3 Oca, pH 7. 5 <D h 9 ^ • % & $ % 

2 0 $ 9 * a, EDTA 0. 5 $ 9 * a> K X 0 Bfft L 
tc)+ d»o-pH 5O2*AON a 0Ac J /j 0 3?lt& 
tffcx^r 2.5^*^:«SftlU- 2 Ott-|t 



x,P S-A>ttm*fi^iZo 2fiflcDNA( 4.6 
P9) %RJC 3 7 TC-ei ^M«««S < NaC/ 
0.3 *A, pH 4.6 ON a OAc 3059 *A, 
Z D S0 4 3 5 9 *A ) lOOOJUttOS* 
1^7 — -tf T?Xt3£ l/^e RI6HBDTA1 o '* 9*A 
pH - &ttt&2 0 0 * 9*a£ 

f *f»k -150 
m * ? A ( 0. 7cnX 3 3ck ) rcillst p« 7. 5 O Y 
9 * • 10^ Ha. EDTA 1 $ 9 

NaC/ 2 5 0 5 9 * A 1C Jt Offf^OiHtUfco 
D NA<Otr-^Oe^(#0.5«/)«^ 
-aL, **OpH 5 O NftOAc 2 **< VioVftft 
tf^fcTk*^ a- 2.5£*fcSJjtllUx* / -a* 

3. Hind mfeftffilOWiU 

S/ to^Lfc-fi«ftcDNA( 1. 7 
«T ( pH 8, Of M - ttflRtt 2 5 * ¥ 
MgC^ 2 6. 6 i H^, EDTA 0. 5 5 9 * A % 2 
- > a ^7 / h x ^ y — a 5 i ')*>atf*f* + 
^j»^Uj*-i^h*3 9 0.5 i 9 * A ) 



T 4 DNAiK 9 > ? — ^2¥ffifrCX 0 S ffl t? 3 0^ 
t<01to«%7x/-A»aiU. pH 

2.5#**8SJ&0L** >-Aet«Ufc« 
»72 £0 cDNAUfcfc P H 7. 6 (O Y 9 ^ • ttffi 
£6. 6 5 9 MgC^ 2 2-> 

A^M^-A5 i 'Ka. ATP0.5 ? 9 

* At^-e 3 0 0 p * AO "P-«6*_Hlnd ffl 

( c DNA^jg fc 1 0 0fSi§«(l ) AO 1 /? >- 
HJ79 JH<&OT 4 DKA 9 i!r--tfttJt0l 2tt- 

Siott EDTA 1 0 I 9 * ApH 8 fc*3# t» fc' 
^-^aA -1 50D*?A(0.7caX20a)l 

^ — A£tJ£L/Co tOttlfftt pH 7.6OM 

* • 5.6 5 9 *A, M g C* 2 5.6 5 9 *A 
*1?Hindni |»x y^^7-^(9J|ltt) 
KJt03 7TCX*4 5^M»aU. DC^-Cx^- 
AttmC, pH 5Ol*AONa0A c Vjq £f* 
211/^* ^ A a — a 2. 5.«*%rlSZW U x ^ / — a 
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tt&Vtz. HindID 8**»*#**:rMtt 
cDNAJtft K Hind HI flffllfix y ? * $ vy—* K 
X OfJ9^Hfc/^ 7T-i>CGF 4 -.m«DNA 
tejg#$*t, x^^-/yh*^x( H. Goodman ) 
&tf 7 — ^ • i>x . hVA' r (H.J. McDonald) 

<D2?& ( H.M. Goodman and R„ J .MacDonald , 
Methodsin Kngymology , 68, 75-91 (1979) 
KJ: Hoffio*^77^- -tffc J: 0 2[H4agU 
'.» ^«*S*IS*£C/c ( K : 7 r— i>CGF 4 fc 

&m-rztz#>. f e 7 r-*-> R229C *>x . ? * . 

-< '7^ ( J.D.Boecke) , _Mpl .Gen. Genet . 181 . 
2 8 8-29 1 ( 1 98 1 )3 ItEcoHI x x K x ^ u 
T-^KX 0.«I»rUT 4 DNA *»>/7-*K:j;9 

?^7* • ij ^-^tt^fxo HindID V 
=/ * ^ w*^ ^MMUQIC Jt 9##L*: ) . 
JSSUi pH 7. fi O MJ ^ • ffifiKffl 6 6 $ V * vw, 
MgC4 2 6. 6 $ U a- * j * $ 7 h S — * S 
$ ~ 3B«lcDNA0. 3Py.CGF 4 DNA 

0.2 P0 , ATP0.5OJ *A-&tf|t*;fcttl 300 



^B360- 58077(31) 

lCt?2 9 t$H)T?&Ofco 

4. »fc&-CGF 4 DNA fc J: **»ff BNN4 5 
Oh7X*7x^V3>' 
*»**ttOCGE6 (BNN45 ; hsdR~.b8dM + , 
eupE , aupF , BL" met") \t h 'J/M/d^ 
^•03 7 f Ct?ffiliUO\ie»$^, 4TCC 7000 

rpm-ei o^wa^^iiicj: 9 od 700 =:o. 5 -e@ 

*Bg&rt:jac*CaC/ 2 5 0 ^ (}£ 
OJg»&#<9 2^<D1 ) t?^®«U, 0 TCT? 3 0 
#&flfc#tt£-*/c. BWmt&K 4 r -C1 0#fH) 
7000rpm T?a^^filU7COJ&«S«:<0 VgO ^ 
*#CaC/ 2 5 0 $ V *^*fc#«fl3S*fco 0 

r-c6 0 ^iBiife*uyii». *bs&* h 7 7 x ^ 

fa xO&fcffifflLfc, 2. 0 m$Hxfc<fa<0 2 
^Ol $ ^ n 9 ? h ^ % p H 7. 6 O 5 0 5 V •* ^ 

v y * - so/*/ *&#-r* 8*0 

1 0H1 $ n 'if h ^* Kgsjnu, 
%*±ic 3 o^iw^aufc, 3 7 vk 2 4M«iin® 



tfcft, 0. 2«4<OCGE5 ( J.MlOl : i>x • / ? 
•y y f ( J. Messing ( 1 9 7 9), Ftra D36 pro 
AB £&c IZAM15 in a A(4ac pro) SupEt 
hi" baikground) £J&* L * 0.7 5SO&A* 

3 a/*ftj^®^te%r 8><9 h »J 7* r 
T^f — rJifCttiaLfc. 3 7t-«JSiLt7 p ^ 

CGF4 <0(B|3£ 

&tf ^fc** ( W.D.BenTon and R.W.Davia 
(1977) science , 19 6, 180-182)fcJC 9 

ij ? — ( T.P.et. Johnand H.ff. Davie 
( 1 97 9) Cell, 1 6, 4 4 3 -4 5 2 ) * ffiffl -f 6 
^^Off^t 9 A^^TR N Aa»P>Jgift Ufc Mp « 
«&cDNA%afflUKIft ffllftcDNAfcSK^ 

^- t Y&it*K 4 "c-ewitu^* ^ 

£ ft 7 T - J> » K « * c G E 5 «B £ J: t? — « 1* m U 



-C^WU, ^/6^*K:i: OlsJJfcU* P H 9. 5 o h 
M'/^/0.37 *A-)Srtft?) 2 4><OTif 

NaOHifa(c 1 ^fy|»3aU. *»0 pH 7. 4 <0 h V * 
• tflJSJfl 0. 5 ^e^^-^ + ifPUfcft, A<bi^^7 

S*4»*ca!lfcWL> 7<#$ 1 000-2000 *o 
^0#ADNA^rfPft5 8 7T-^<0»|K)&»-Ct 
fc. 2 £01 RFIDNA IttH^O 8 

-k^^O^ffi ( P. B. Moses , J.D.Boeke , 
Horiuch M.D.Zinder ( 1 9 8 0 ) Virology, 
1 04, 267 )K X 9«£Lfc„ u O D N A (i 
HindID tfiliU »f)*lfc7?/^Ht7^ 
o — Xy/u_bTJ#*f L^A^Hindffl 

4<BOflftjt77- i>frb<DD N A 

5-1 0«) &rf«^CGF4D»e>OD N A^ 

HindDI "C^B^U* 7?//y Ht4 S^|H19j| 

♦c J: 0 stfe L fc'tt, 2 ottos s c t?^oi»jgu 
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*/Co *2*-C7 5-CK 1. 5f$WtttfUfc&^ h 

Miller , H.P.Hicciardl , B.K.floberts , B. 
M.Patorson N.B,M a thews ( 1 9 8 0 ) J.MoU 
Biol.14 2, 45 5-4 88 A <D^>f ^ h*^ 

^SLZ/i^-f ? V ytOX&K X *) ( H.H.Pelham 
H.J. Jackson ( 1 9 7 6 ) Bur. . J .Biochem . 6 7 
247-256) " S-> f* x-C»|ftUfc«^j5t 

UAH ( U.LaemmlKl 9 70) Mature 
227 680-685) 0. 1 * S 0 S *##-f * 1 0 

OJSSHiKSft t 7 T — i> DNAe O 4 <B£*t 

K m SK <P K * t $ A *5 V- t -f * 



IIH^GO- 58077 02) 
D f — x fcR — ft: ^ vs**WM8>*$i~f % 

* VM&LfrZ. t*7*Lfco 4«0*2«\# 
1400-^T ( *P ) 0$*A**r-t 6 293-207 A 
tf*$H 250*P 0*PA&Wi"6 293-1 1 8/37 

a — r (D^mtcX t>K?!l£ HA: 

( S.M.Waxam and W.Gi iber t ( 1 9 8 0 ) 
Methods in Kngyraology , 6 8, 499-560)© 
* * r 20 5 frh 1 3 5 0 * TM* 

T'f-i'A *D N AKWCfc* ( Iff 

9 S?&8ft ) * ^ v*?- roK ?0 1 - 2 0 4 fttf 
1 3 5 1-14 60 tt^u— i'frCtfftS ft 



9 b g m %% §a be is gs m m n m m m~$f%f.m~m~uf$f% i 
g g i gg gs 89 gs gs Bg m m m m m m 89 m m si 88 m m $ 9 

8 g I B5 BB 86 Ug gg- 85 3B gg §9 m 81 §3 g& Bg 31 81 93 19 81 9 8 

i b b gs is sa 31 9g %% m 91 m m & 85 bb 89 m m as ib bb 9 g 
g g % m m 89 §g bb §s gs si ss bb si §a ss §a §a si sg ib m g 1 

B 6 B BMS IB g§ 81 3§ 31 8§ §g gg g§ g§ SB 81 & 3§ 31 g $ 

b b b gggg 89 §g 89 Be 8§ m m m m m m m m m m m § § 
g g b gs g§ ga gg gg be g§ bb m m m m m m is m §g g s 
* s g 8 is m bb §g §a ia g§ is §s bb gg g^ §s sb m ib 8§ g g 

- s B s §5BS§§i;^8!l^ 

ft g B g IS 91 89 gg §S 88 BB 89 gg g| IB SB gg g^gf gglOglSlal 
§ B S 3 IB g§ §9 g§ gg 3§ IS 31 §3 9B 89 B6 19 g§ 89 8§ BB BB m B 
§ § 9 B ^ gS §9 gg g& 99 9B 89 §9 31 §9 81 9B IB 31 Bl 89 IB 3 b 

9 B 8 9 §9 §9 BB §a BB §g §9 89 81 81 gS Ba BB 89 m 89 SI §5 8 9 
§ 6 B- 8 8^ S§ 89 3B 81 81 9S §a Bl m BS 8g 91 9S g^ 81 §9 g§ 9 g 
g § § g 89 89 B§ §9 BB BB §9 81 19 %$ 81 §9 89 85 ^ 89 g§ §9 B 8 
8 8 g B • 39 99 BB BB BB 8S Bg m 85" 8S IS 9§ 9B 9g g9 8S 91 93 %$ 9 g 
B B 8 § BB gS 3S BS 89 89 8§ 13 Ug 93 gg BB'Sl 81 m IS 9S BR gS 8 B 
3 9 9 9 BB §3 9B 89 88 13 31 9g BB 6£ Bg gg gS 85 gg Sg IB 31 g 9 
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£OaiClt 2 9 3 - 2 0 7 m% h 0««j&>»# 
b?*it^5, BPt>ifi«it 7 T — i> 293-207 
HBffgfcSft* ^ 4 8 - 9 6 1 %G§SV^ 

*^ ^ 1 &frb4>t£ <£*>*^U;*^K 136 0# 
it-«tUtl^iS 77-i? 293-1 1 8/37 
it* & is** P 2 2 9 b * ^ ^ * K1460 

^^-^^3 — K 2 0 5-207 ) 

tCjt§9ffi*(7'o v^fcifcttLJSfcttaDLfc 1 6 

h ** y& ( B . Foltman _et al , Proc.Nat. 
Acad .Sci .USA 7 4, 2321-2324(1977)2* 
Xf • 7 * * h -? y& ( B. Foltman et al 
J.Blol.Cheio . 254, 8 4 4 7-8456 ( 1 979 ) 
KX »9KO^^^r 

S?^-e*>*o 2S<DfijjtJt/^ 77-^293 - 



WS«360- 58G77($3) 

2 0 7 & If 2 9 3-1 1 8/37 It £ 7* v— 7* o 

A (OKf!l%r«*i-6. 7* 
7* o l/ysyAioyo U' - xfi&#(i*T $ 7 
«2 9 0 ftC»^4^ni/y^yBtf^^4 

Of *) v y + fip-bT 5 ^©ffiHfflt7^^ Y 

aemor $ mJtne>oHfcjg® tisai-r %c tit 

77- i> 293-1 1 8/37 KJOft^Sn** 

awe 7 if ** — <tf A*K X 0 ^01 L, 



^O^ffi ( B.M.SoutnernCl 97 5') J.lfol.Biol. 
98 5 03-5 1 7 )K:I OSSRUfc* S'D N A |C*J 

( P.W.J.Rigby , M. 
Dieckman , C.Rnodee and P.Berg C 1 9 7 7 3 
J.Uol.Biol.l J 3, 32 7-25 1 ) K X *) 32 P K 
X 9&fcLfc^«— y<n\s — yDN A*r^N>f 7* U 

n _ yOT*U- 7*o U/a/cDNAE #J % W #T L 
fcl^Sac l&tfBgl 1 J; * !7 -7 

0 N A OflfURi ^ f* J» ^ ^T — -tfOW^H-tttlfC 

<>^fee>-f f ^ = y&mK^i *v y ymm-r* 

DNAOl JfeJUtO^v 6£ tfe^b 

LTV**. «^O^JtettH^ o — j/ovx*;/ 
cDNAO 5' &tf 3' *tt*e>»i*$Hrt: "P«» 
LfclftfctttmttISi* aOD H A t y M 7* 



ft ( J. Biol .Chen. 2 5 4, 8447-8456ri 979}) 
&vy~ >jtfif<0 2»0&*fc***|;£aGc*OS* 

v^y AoaW^<£t4E?^tt 

ffl^^./^ 7 7-i> 0GF293-207 RF I 
DNA ( 4 0 ) % HindlD ( N # E^«9CT, 15 
*<& ) AtfBgO ( «.B^%f^f, 1 4 #<£)** 
0 fi&EO^0< i0 3/</ <DKJ6Sft-03 7 1C t?l 
^IHI«H»Lfc, WIBt* 7 FDNA fc^«IO*Y<D 

r rfo- ^y^ifCjSiou 293-207 0435 
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( N.E. *k$aW t 0.0 6#tt ) 0 3 7 TC "C 
1 5^WJ0^fl!)*c«J»rUtP Rf&«#*%^*r-r 
5190'pHhal- Bgefl A***!**:. CO 

pH 7. 5 OTriB-HC4 6 0 M**. 
WgC/ 2 8 $ U h— ^ 1 0 $ 

$ »J >f 30fi tl'-CDNA^ 

>J /< ? — -tf J ( Boehvinger Mannhe im ,1 44 
tt)»cJ: o ^Ktoa-r ^ t t < J: 0 ^ 

A TGG ( flj & tf CCATCTAGATGG) f** * Xha 1 

ftfiJIH* y Vx* ^T-*se7<i 9 
=f* 9 f*?- m=» ? • ¥ * — tfttKJ: 

£ |- i> x ^ -r ^ft ( K.ITakura J. Bioi . 
Chem . 250 4 5 9 2 C 1 9 7 5 ] ) tC J: 0 t , 5 



nS»360- 58077(H) 

(P-L Biocbemicalo) fclfc/flLpH 7. 6 O 
Trie Hc4 , MgCtf 2 l o $ V « . 2^*^ 
h J^-M 0 $ 'J*>A^2d*>OATP 
t^«t45««3 5P^ ^-CX 32 P-ATP|C 
«fc 0 *t--tf<bL/Co CO 5'- 'J * * 9 v 

(22 P - 4vu5»cia ) *&0. 5 p^e/uO 
190^P77^>^h KStftt?'?* 5 0 0 *ffi 
OT 4 DNA \) { N.E. £%>ffl ) t XK&lXl 

tfc. SJ&ffttl SXttl B$|U]&fc4 tt-M 
&\.-T?NaC/ 1 8 0 $ 'J MgC* 2 7 

5 U pH 8 OTrls 5 $ V * a*© 4 

•<?#«Lfc. 6 5t;t?5^f«IAD»Ufc«, 1 24 
ffiOXba I Mxy Kji ^ i^T — ■* ( 
^fflftfc^Li ^fiyj«K:j£K: 5 #tt*8sllDLfc ) 

MM U 1 90 *pDNA*»e>y ( 7 S6 rf? 

V jut $ K • ? » ) KX 9fe£Lfc. UNA 
7 9 f * y >tt*7 * *} *T i K W # ** & tt * * * 

K2 4«FiBja*-f zctK x ommistc DNA 



Xba l 0<fc«-t?RSDU/cCGFl2-/48Efc*#W 

TA-i> n&**7T * — <t)aatfc. *&#RJ6 
(J mi 01 >^-i»ettm^^ 

L* ©*S##&4>«<0FRl -DNA 

( XbalftlXHaeM ) At/ T if « - * ^ « 
»ft«f <077-i>^ o XWLgg* UV-1 9 0 *P 

7?/>^ taiuv^Ett c CGF12 o\m<n> 

EcoRI ttffCRft-r57't»uyiyjtfi ; fiO 

CGF21 tfco 
fll 0^1? CGF21DNA fcg&EORj&fc 4 0 

B<» TP6t i ( N.s.£ttff» i o #<fc ) KJ;-9 

3 7TC-C4 5^l««5feiTUyio 1 0 0 hp P st )/ 
Eco RI 79^>xh%rT^«J^T5 ry*K 
J: 0*ttUfco * t*pBR3 2 2 ( 8 



4t? ) *R£#*3 0 A 4 / ^-Cfics.RI (N.K.^ 
feff. 7. 5 ) Atf HlndD(N.S 7.5 

K J: 9 3 7*0^1 ^(l«i»t9rUfco «P>Kte 
Hindm/fico R I 7?///} (4.3Kb )lt7 
#o-/^^tliU!Lfc 0 CGF293-1 1 8/3 7 
D N A ( l 0 t*9) 3 0 tfr t? 

Pet J (N.E. £*«f. 8*<4 ) Alf Hindffl 
( M.E^teW, 1 OHlffl ) K: JC 0 3 7TC-C1 B# 
lW«l9rU/Co 3. 1 fcb Pst l /Hipd in DNA 7 ? / 
>/Hi7^p-^^AKJ:t)ffl«Lt, 3^0 
0NA7?^y^h4:3-^^M^RJott**t:jt« 

^LpCG68%r^C)to 3^^j©« ( RJ&SM2 7 

D N A fcS-W ufco 4 0 o #ttO 

T 4 DNA y ^--tf ( N.E. *feteP ) 1 2t 

tf 8 B$IW*»Lfc. »»R550-7 M-Hte« 
UtJ:5*CL£ 3 9 2 *Oft$0f£&£feJttf§g|Ctt 
W t/c, «!JfiR»*«fb (fet! . Xtfa 1 . Bgefl A 
V Kpn l )AtfT^o — -xy^fCjt^^^^S h # 
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D N A 3 — h*#Vt-fZ> Met-^o 

P CGE68DNA( 10^?)*iXbaI ( N.E. 
W, 1 0 Jeffrie J: 0 3 7 1C-C2 iSlffltSltf Lfc. * 

#ffi)t?3 7tt3 o a-iajo&SK: £*) ■/ J * 9 

1 0 5 'J*^, M«C^ 2 10? H^, 2 - / * 
Y / — » \ 0 5 »;*yw&tfATPo. 1 2 
n *A^*rS-^-t6RJ5«E 1 0 f*£ *T?2. 5 J*<fcO 
T 4 V * ^ ( p - V* * tr 

$ ?&;u ) *ffi/BU. r- 32 P-ATP jciO+t- 
*r<tt t^5. ##89tfiKJ£fflE 2 5 ^4 * 7 ? ^ 

BNN45 tfco^tfeifcateiWifl&Krflfcffi Lfc- fN 



58077 (8© 

lfi»*5(Sa4l ) Bl&T 1f o — x y fi,ttffi&<D? 
h*. P CGE91 4?8Bi-6<0Kffiffi Ufc. 

U:,HiI90$im^, P CGSl28 tt3 

Sa^J < N.E. ^M. 1 0#fc) tCt 9 3 7 t 
t*3 f$(H]fcmLfc. £ODNA7?//yHi^ 
frC pH 7. 5 Trle-HC^ 1 0 $ 'J * a, M g C4 2 8 
J U*a-, h-vH 0 $ 'J t A'At/ 

0. 2 5 >J */KO"&f^ * '/Ji ^ r%tKt 
50M*t»DNAtfi)>? — -tfj 

Hind BI ( N. 7. 5 # ffi ) "C* 3 7t1*J 
*W««Lfc. 1 200bp /7/h^7Sa^l/ 
Hind m DNA7?/>y^7^o-^//,1tt 

4 0d»e>nnu«:. £<o&m<omitftn e C q hi 



ACTHindB fcJc # *-fc 7 0 &0 bp 

7 x httr^w — ^y^«5i*ftic j: oar 

Ban HI i 9 W 0T S *tfc P BM 1 2 5 
( J* ^ ^ * — p*4*T— A- • ^— t*^ (R. Davie) 
Off* ) ^e^e?nfcP 0AL 7* 
tiS3DNA7?///MiJ)NAH!U?- 

-C7'?yH, ftl*-0 EcoR I -CttfcrL* P 0AL 
1 2 5 t *^tlt eHfc 820 bp tt^fcifcCfc. 

l^H^Ufc* DMA03 tttf ( pCGE9l , / 
? x HIT Sa4 1/HindID O 1 2 0 0 bp , 
pGUS40 Eco BI /Hlnd fll £*<bO 7000bp A 

P 0AL I2 5*»e>O 8 20 bp)4rT 4 DNAU *f — 
■*•( a ? * * • U /7/h»72 

*<ft ) AtfaS/tttttttAtfA T P *S#i-*BC 
£#2 5 Pi *T*#*:A>*<D7 9 s * y h*&m 
LtiLKlSftL* 1 4TCTJ1 8B*W)*S*Ufc. 



<D??xi KCGY150 *«W-t2>#«t^4r^L 
fc. P CGS128 OD N Afrta*«a*CG7i50 

0.0 2 * £ ***Lfco 

XaSLfcc pCGSl28 DNAfcHindm J: 0 fW 
KffLfco Suc2jtfif03' ^SSd»b07?/> 

>?-*iKJ:9^^>-fc7fctf;j«L&i*-o 

Y \ X Stii I A 1/ Bam H I A t/ Sal I tttWJHfc 
pCGS40 4 > *Cj|ai»$nfeyA,ffi« i kb D N A 

^f^tifc^V pCOSi0 8 4rH P aI Atf 

Sa#I ^WttTr L*»« DNA^ijy;-^^/ 
* ^ h *MLyAffi«Ufc. Hindfflfe«ifii| 

<=»?*??-y - ») ir— ^ . o^^w^-f- 
K ) j^ftic Hind lg -CWI9f Sfifc DNA7;// 
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OHindID tt«(tite*5K-C pCGSl08*£jg-f 
$ 6 5 0 bp 77/>/h fc£&Lrtio 

1 ©OKcoRI ACfSa/ I «fr»tpCGSi68 
#rt*#Jt 9* 9* P 0AL 1 25 Atf 7* o uy^ y* 
Sfi-fZ 2. 6 kbDNA77^X|- *J*(BLrtio 
1 ffllOEcoRI SIM*** 2 MNA7?/>/H 
KL E U 2»€^%r^^-f 6^/»ffl«Ufc2. 3 
kb 7 7 x h %&J#-f 6 PJDB219 A*P>« 

fico RI /Sa^ | mitK X t> YipS ( URA 3 j&i 
pCGS 2 4 1.211; pCGS2 4 2 i:^tii8^^S 

W^ixfco ©mffifaffiflsfttfT^n-^y^K: Jt 
KD N AO#*miff&7>tfrtt J: *.7*n 



ftBP360- 58077<W) 

7*7* S KpCGS2 4 2 * « 6 * «* CGY 
461 t*T/'J#>' /-fT* 3 ^ 

^.yax(ATCC) »C «F K * T» 0 * 1 9 8 3 
2^K*ff£Ufco SA*# 20662 o 

& 1 0 g 




%%M4 

C<D9U»K\tX1to m 3 OX© 1 - 5 ^BEfttfc. 
6. Jfctf^O 7*\s 7° d 

mfoyLftfi 77 — i> CGF293/207FRIDNA 
(2 OA**) **KJ5R 1 0 0 A</ 4>-C AvaD (N,fi. 
&<»&$f. 5 J*tt ) J: OSJBrLfc, 2 5 6 bp 
Avail 7 ? ? > y bkt4'ji'U$LfrmKX D *t»L» 
7C»fflDNA*Mj>? — * 1 Kienow 7?//y 
HCi^?/»77?//i'h*fti"5fc. 7X 
^-^fcttiAtf x*y-A-tt«0«. D W A It, 
Hind ID JSttffif ( a 7*7^7** f", 
CAAGCTTG) 1 9 IB ft L, IfclcHindlD (N.E. 

1 5J*<£)&U<Bgtfil ( N.E.£<fe$f, 
3.6 ) *c J: 9 WBrLrt:. 2 4 5 bp 7?// 
y*\%-f\s-fxi\sy=. — g54rS-&-t6 

^/"HSlfcttK Jt 9tt«bfc„ 7*7* $ KpCGS 
2 8 DN A C t* — • 7A7*-K( B.Alford) 
tCX01981^12^1 Ba)KLfc*S4¥flFtB 
«S#-9& 3 2 5,481 > Bg< D ( N.K./feifcW, 
5*{fc) Atf Sa/I ( N.E. ^teW. 10*tt)fc 



-t^lOOObpDNA 7?/y y HtyAttJ: OH 
«Lfco t*t6 2fflOD N A 7 7 ^ HtltC 
Hlnd m (N.E.£4&tf, 1 2 ) &Xf S&£ I 
(N.E. £«9| p 8 ) fC JC OWtSrLfcPBR 
322 »CJ:0e*Lt. tO«Mlt^Si*«a 

#fM*»HfflaCGEi30 tf'te^fflO/M^ ^ 
pCGE63 %7jKL/Co 

U7*o i/yiy-C3j5 pCGEa DN A fcfll&T *> 
OfCttffibfc* 7*7*5 KpCGE63DNA J: 0 
Hind io XVSa^ i J: Sttltfb -J v * * 
yDNA4rt^t4l200bp 77^^**9 
JJcoR I/Hind 10 O 2iffi<k»i Pauc2*-&*r 
tS 8 5 0 bp 7 9 y Y *!96fc«>pRB 

118 K5?jftiufc B tfrb<o7 9 ? / y hn&m 

9AH«>pCGS40 O KcoB I /Sal I 7 ? & * y 
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OCGE129 *»S*Ofc|C#/BLfco BrfflOT*? 

pCGS6 4 0_Bg|D/Sa/l 7 7 ? * y h (-9 
Kb) ktf & HULK W)K X OffiJSL i/fT" o u>> 
= ^fte^EtffC pCGS j£co_R I /Sal i 77^/ 

t Sma I fit® tr-fla-a- Lfc/w/n l/ysyOB^ 
^-g-^-t * pCGE74 <D Bgl fl /Xho- 1 3 6 0 0 bp 
7 7 ^> x M* pCGS6 4 J&»e>0->t »T^»bfc 0 
rt£3t£&fc**&L* ffim#tfftt/?fSl06*tf 7*7* 
? KpCGS8l 0##*j5*Lfco 

Psuc_2 f*##K_Hindfl! |C X ^1W|RfC 1 0 » ft 
l't*»|DNArftU?-^ I Kienow 7.,? 
^> y h KX OftW-j-ZCLK X *) pCGSai 
bm&Ltc. E30Lt/?^^ ntfcK KcoHI 
K Jt >) IK W L , * 7 7 ✓ > x h t >f 7- * Psuc 



WW 80- 58077<*7) 

2*/^tt»Lt, P 0AL 126 ttpBMl26(7 

— * • ^-i**, rx&<oun ) <o 

X OlR^fLfco 7*5*$ KpBMi26 ♦* 
BamHL KJ:9£j0rL,;*ttSDNArftyy7 — 
-tf I Kienow 7 7 ^> »• U . 0\,*-e 

Jro_RI J: 0 SJtW L^ffflO 7 S 0 bpP OAL )26 

t P 0AL 126 ^ W ^ D *>'«J' , Z(fifclC , ZttI 

UO& -if? 7 > */^--br»fc**#fc?- ) *^ 

=fj-f * pCGSl 4 8 

D N A <0 lOOObp (O 1 ftlt pCGSl 48 
Jco«iaotBg£D tc J: *m<bfc X *) fttc* Kfc 

P CGS16 8 <0_Bg* n /_Sa£j 1 8 00 bp fty^ 
fflSILfc* 2 jfflO 7 7 ^ / x MiS&JRJO 

pCGS4 0 O 8 kb Eco RI /Sal l 7?/>y|. 

teMRUfco atefe o^as cgei 2 9 o^sac 
&**m\*xm&frmKm&<D? 5 * ? k p cgs 

240 *f ^t^^o-^t^Ut. pCGS240 

^^rW-r^ 7c»ffi )&*e>«ja LfcT'7 ^ 5 r d n a 



fc. 0#ffitfcCGY457 H-fcOjgflfcftj&^Wfe 
H7-7^? KpCGS240 4r«^i-?>o uy^y 
ITi^»cJ:5ffi0;O^>( 7* y 7 KTgjfcK J: 9»gE$ 
titcX 5 KGALUgjgflJj&^O* X'«^0&3tt<D 

7*5 $ K P CGS240 CGY4 5 7 

(ATCC) ICWK^T?, I 9 8 3 ^2 ^fcSJKL 
20661 -Ofc *. 

m 2 s 



OALI 
promoter 




7XBV, = x&o P ##*©7 , u— 7* 

oW>'r=.X<Ofr£i*!J^7^KOaSiftfc*tf* 

a*-3#3lT!£*. Kit 



ft s a #3* (8J07) # * ><c tir 
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ftfflBSGO- 58077(88) 



lltljraftft 

©Int. ci. 4 

//(C 12 N 1/16 

C 12 R 1:865) 

(C 12 P 21/tW 

C 12 R 1*65) 

















74 


<m 






7- ij y y . * y 1- 








y • 


<m 


H 




o/<- h • -y"xy f« 'J 








- • / •> ^ h x 


<m 


H 




i? x y • <f • * 


<m 


IS 




K • x 'f 5 — • 








-er 


@is 






? U 77- • 








K7 ■;- • *7 



T^'J^-SIStS ^tf^-*^^ 02167* -ffrV?*) 

7 * h y • o — K 40 
T/ ! J^^*S 7ffa-*77 01773, 

T^'J^^feS ^tfa-*77 02173, u*>Vh 
y% • *h »J-h 30 

T>U^-a*S ^iff-JL-^yy 01730, 
-h\ =f-/i/K • a-K 35 

r> tt J*£'£B v^^ji.— -by ? 01730, 

7T-iS~T • o-K 39 
T^U^'&JfcS *<yi"\>7T-7 1904U '^77-7 
±v,<- • y — • *i/ys> • Tfx— 773 



IE * 

ram 5 ? ^ Mil a 



ft # ft ir » 




mm 5 9 mttn mm 5 5 4 7 2 * 
2. fBi90«»: 

GAL 1 tffcB;/"-*-^-©^ 

4- S A 

WFSBff *B (58D-960 1 (ft*) 

ft * (8iw) tfc * * ffi 1% <«* s «) 
5. *8iEfar6©Btf (H96) 



3i\ 
mi 



£ D OBJMP i g 

6. ^iEicj: ijJ9Iwr55B?9<D» 0 




%7i*5*kx ******** 
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